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• In 1935, the existence of a new fat-soluble 
vitamin- — distinct from vitamins A, D,and E — 
was demonstrated. A deficiency of this vita- 
min in the diet of chicks was found to lead to 
a disease characterized by anemia, hemor- 
rhages, and prolonged clotting time of the 
blood (1). The name of this new factor was 
derived from the Danish designation "Koagu- 
lations-Vitamin”, 

The chemical, physical, and biological prop- 
erties of vitamin K have been well established 
(1, 2, 3, 4). Besides vitamins Ki and K 2 — 
isolated from natural materials — an homolo- 
gus series of synthetic compounds has been 
found to possess antihemorrhagic properties. 
As the vitamin K unit, the antihemorrhagic 
activity of 1.0 microgram of pure 2-methyl-l, 
4-napthoquinonc has been suggested; how- 
ever, further research seems necessary before 
final selection of the vitamin K unit is made (4) . 

Clinical investigations have also established 
the importance of vitamin K in the clotting of 
human blood (3, 4). It has been demonstrated 
that avitaminosis K results in a prothrombin 
deficiency, uith resultant prolonged blood 
clotting time. Although hypoprothrombinemia 


can frequently be attributed to inadequate 
intestinal absorption of vitamin K or to 
hepatic injury, other causative factors are 
also recognized; important among these is a 
deficiency of vitamin K in the diet. 

The distribution of vitamin K in foods also 
has been studied. It has been found that 
vitamin K activity appears to be concentrated 
in the photosynthetic portion of the plant (3) . 
Research during the next several years should 
add greatly to our knowledge of the extent to 
which this factor occurs in common Ameri- 
can foods. 

Discovery of vitamin K is another step to- 
wards establishment of the complete nutritive 
requirements of man. Recognition of this new 
factor, however, suggests that other factors — 
as yet unknown — will undoubtedly bo found 
essential to man. Consequently, the trisdom 
of a varied diet to supply tlie identified, as 
well ns the unidentified, essential nutrients, 
should be immediately evident. The large 
number of canned foods, available at all 
seasons, may wmll be included in diets de- 
signed to promote optimum nutrition. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 
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A TTENTION has been directed to the fact 
J- ■*■ that the usual peptic ulcer regimens are 
often deficient in their vitamin C content and 
that a source of vitamin C compatible witli 
ulcer therapy should be provided. Stringent 
adherence to fruit-free diets in the treatrrient of 
peptic or duodenal ulcer, as well as of colitis, 
may result in mild or even frank scurvy, unless, 
care is exercised to ensure an adequate intake 
of vitamin C. 

In the presence of_ gascro-intestinal dise^iscf 
impairment of absorption may precipitate vita- 
min C deficiency despite a presumably adequate 
intake of the vitamin. When there is persistent 
vomiting, diarrhea, or any other condition pre- 
venting the utilization of sufficient vitamin C, 
the parenteral administration of Cebione will 
be of value. 
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No I Peas, hects, asparagus 
No : Pumpkin, tomato, green beans 
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soya flour 
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its Special homogcniaation of vegetables, 
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How Libby's Specially 
Homogenized Vegetables 
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natural nutritional 
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j enized vegetables digest so 
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supplements to the bland diet 
of gastro-intestinai patients 

In order to maintain adequate nutrition, it 
often seems advantageous to add vegetable 
and fruit supplements to the bland diets of 
patients with functional disturbances of the 
gastro-intestinai tract. 

At the same time it is essential that the 
stomach be given both motor and secretor)' 
rest. 

The easy digestibility of specially homog’n- 
/zfi/ vegetables suggested that, in such cases, 
homogenized vegetables have unusual ad- 
vantages. To investigate their possibilities, a 
series of experiments was undertaken. 

The gastric evacuation time for homogen- 
ized vegetables proved to be significantly 
less (an average of 3.5 hours) than it was 
for pureed vegetables (an average of more 
than 5.0 hours). 

For a full summary of these experiments 
(reported in the September issue o(The Jour- 
nal Lancet) write Libby, McNeill &Libby Re- 
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Logical Dietetics 


E rrors in dietetics arise when there is a 
failure to separate the several distinct 
purposes to be attiiined by specific measures. 
iSIistakes may be avoided by setting up clearly 
the objectives of the diet. In brief, these are; • 

1. Mechanical consistency, such as: rough 
or smooth, bulky or concentrated, lean 
or fatty, hard or soft. 

2. Chemical constitution, such as: its carbo- ' 
hydrate, fat and protein content, vitamin 
and mineral content, tendency for aller- 
gic reactions, and caloric value. 


3. The cleanliness and appetite arousing and 
satisfying value must also be considered. 

Y f -f 

People with gastro-intestinal symptoms require 
smooth, concentrated, soft, bland foods and 
adequate amounts of vitamins and minerals. 
The food should be appetizing and yet must 
satisfy the patient so as to enhance his desire 
to adhere to the diet. 

The banana fulfills these requirements and is 
a useful food for the majority of diets used in 
treating gastro-intestinal disease. 
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Dilatation of the Bile Ducts and Its Relation to Distress 
After Cholecystectomy* 

By 

KENELM W. BENSON, M.D.f 

ROCHESTER. MINNESOTA 


M any patients note distress in the upper part 
of the abdomen or gaseous indigestion after 
cholecystectomy, even if there is no lesion affecting 
the duct such as stone or stricture. This distress is 
usually insignificant but occasionally it constitutes a 
serious problem. Since Westphal and others have de- 
veloped the concept of motor dysfunction of the biliary 
tract, this study was undertaken to find anatomic evi- 
dence of motor dysfunction after cholecystectomy, and 
correlation of this with distress after cholecystectomy. 

One hundred and seventy-five consecutive cases were 
studied at necropsy to establish normal measurements 
of the extrahepatic bile ducts, and to note any change 
in the ducts in the presence of abdominal disease, es- 
pecially of the gall bladder. 

Forty-seven cases could be considered as normal: 
there had been no abdominal symptoms and there was 
no postmortem evidence of abdominal disease. The 


Table I 

Circumference of common bile ducts of normal persons 
and of patients who had various abdominal diseases 


Physical 

Condition 

Number 

Circumference 

Common 

Duct. 

Avcrajro, 

mm. 

Per Cent 
Creat<^r 
Than 
Normal 

Normal 

47 

12.3 

0 

Peptic ulcer and carcinoma 
of stomach I 

18 

12.0 

0 

General peritonitis | 

16 

11.9 1 

0 

Miscellaneous abdominal 
disease 

40 

12.2 1 

0 

Gall bladder disease, mild 

27 

16.2 

$2 

Gall bladder disease, severe 

27 

20,2 



internal circumference of the common duct varied 
from 9 to 20 mm., with an average of 12.3 mm. The 
figures given in the standard textbooks of anatomy 
fall within this range. 

Eighteen cases of peptic ulcer and gastric carcinoma 
and sixteen cases of general peritoniti.s showed no 
dilatation of the bile ducts. 

Forty cases with various intra-abdominal diseases 
such as ancient appendicitis, carcinoma of the bowel, 
and so forth showed no dilatation of the bile ducts. 

In fifty-four cases there was disease of the gall 
bladder without history or postmortem evidence sug- 
gesting stone in the common duct. Cholesterol polyps, 

*Abridpment of thesis submitted to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the re- 
(juirements for the detrree of Master of Scient^e in Medicin^' 
tFellow in Medicine, The Mayo Foundation, 

Submitted July 12, 1939, 


choJesterosis without stones, mild cholecystitis without 
stones, and stone with normal mucosa were classed as 
mild gall bladder disease. Cholecystitis with stones, ob- 
structed cystic duct, empyema of the gall bladder, and 
contracted gall bladder were classed as severe gall 
bladder disease. Table I gives the measurements in 
the diiferent groups. 

It may be seen that dilatation of the common duct 
is roughly proportional to the disease of the gall 
bladder wall. Bollman, Mann and DePage showed in 
expeTimental cholecystitis that loss of concentrating 
power is proportional to the damage to the gall bladder 
wall. As the gall bladder loses its power to reduce the 
volume of bile in the duct system by absorption of 
water and chlorides, the pressure in the system rises 
until either the secretory pressure of the liver is 
reached or the resistance of the choledochal sphincter 
is overcome. This increase in pressure in the duct 
system causes dilatation of the ducts. 

Subjects coming to necropsy months or years after 
cholecystectomy were studied to determine the re- 


Table II 

Postoperative abdominal symptoms 




Normal 

Dilated 



Ducts 

Ducts 

i 

Number 








Per i 


Per 


Cases 

Number 

Cent 1 

! 1 

Number 

Cent 

Episrastric distress 
naseous indigestion, 
postcholecystectomy 



1 



colic 1 

14 1 

2 

14 1 

12 

86 

No postoperative 
abdominal j 



1 

i 

1 


symptoms 

IS 

15 

[ 83 

3 1 

1 

17 


lationship of dilatation of the ducts to postcholecys- 
tectomy distress. Cases were selected in which a system- 
atic history had been taken since cholecystectomy, in 
which there was no evidence of stone in the common 
duct, in which the common duct had not been opened 
or injured surgically, and in ivhich there had not been 
a complicating disease that would confuse symptoms. 
The findings are given in Table II. 

The correlation between distress after cholecys- 
tectomy and dilatation of the common duct is striking. 
It has been shown in animals that there is an increase 
in pressure in the duct system after cholecystectomy. 
Butsch, McGowan and Walters have shown that spon- 
taneous or induced rise in intraductal pressure is asso- 
ciated with pain. In any hollow muscular viscus, in- 
creased internal pressure will eventually cause dila- 
tation, and a. sudden increase in pressure will cause 
pain. Loss of the absorptive, pressure-regulating 

1 



2 
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function of the nail bladder produces both dilatation 
of the ducts and discomfort or pain. 

Some patients have neither distress nor dilatation 
of the ducts after cholecystectomy. This is probably 
due to variation in the resistance offered by the chole- 
dochal sphincter. If the disease process in the gall 
bladder wall has progressed gradually the sphincter of 
Oddi may have been able to adjust and linallj' reach 
the state of species without gall bladders, having 
almost no sphincter resistance. 

Two patients had distress after cholecystectomy but 
showed no dilatation of the ducts at necropsy. After 
a period of distress the sphincter may have lost its 
tone, and the duct wall retained enough resiliency to 
return to normal. Distress is most frequent in the 
weeks and months following operation. 

Three patients had had no distress after operation 
but at necropsy the bile ducts were dilated. The dis- 
tress may have been so insignificant that it was for- 
gotten, or the individuals may have had a low sensi- 
tivity to pain. 

The association of pain with the slight dilatation 
after cholecystectomy is in contrast to the absence of 
pain in association with the huge dilatation of the 
bile ducts with carcinomatous obstruction. In complete 
obsiruction intraductal pressure equals the secretory 
pre.^sure of the liver and remains constant. After 
cholecystectomy intraductal pressure varies widely 
from one moment to the next depending on the state 
of the choledochal sphincter. Rapid change in tension 
of smooth muscle fibers constitutes the adequate 
.stimulus for production of vi.sceral pain. 

REPORT OF CASES 

The following case is presented as an example of 
mild distress after cholec.vstectomy: 

Case 1 . A man, aged forty-three years, was admitted to 
The Sfayo Clinic in 1009, complaining of recurrent attacks 
of colicky pain under the right costal margin, with asso- 
ciated nausea but without jaundice. There was residual 
tenderness after attacks. 

Cholecystectomy was performed. The common duct was 
not explored. The pathologic report was chronic cholecys- 
titis with stones. 

For two and a half years after operation the patient 
noted discomfort in the region of the gall bladder and 
occasional colic suggestive of the preoperative colic but 
le.ss severe. 

The patient’s final admission was in 192G when his 
death was caused by acute glomerular nephritis. At 
necropsy the stomach, duodenum, pancreas and liver were 
normal. The common duct was dilated grade l-(- on the 
basis of 1 to 4. 

The next case was not included in the statistical 
-study because of repeated choledochostomies, but is 
presented as an example of the fortunately rare cases 
of intractable distress after cholecystectomy. 

Case 9. A woman, aged forty-three years, in 1928, began 
hnving nttack.s of colicky pain under the right costal 
margin. Cholecystectomy was done elsewhere in 1930; the 
pathologic diagnosis was strawberry gall bladder without 
stones. The patient did well until 1932 when she began 
ha'.'ing severe pressing pain in the right upper quadrant 
of the abdomen, c.xtending through to the back. Attacks 
of such pain continued. 

In 193.1 at The JInyo Clinic the common bile duct was 
explored and no abnormalities found. A T tube was left 
in the common duct for eight months. There was no pain 
as long as the tube drained freely. After removal of the 


tube the pain recurred, more frequently and severely than 
before. In October, 1936, the right splanchnic nerve, the 
trunk from the twelfth dorsal ganglion, and a portion of 
the celiac ganglion were resected. Pain was relieved for 
n period of two months. 

In June, 1930, the common duct was explored, the chole- 
dochal sphincter dilated with scoops, and a T tube left in 
the common duct. Three weeks later the T tube came out 
spontaneously with recuz-rence of pain. 

In September, 1936, the left major splanchnic nerve and 
its branches and a portion of the celiac ganglion were re- 
moved, relieving pain for four weeks. 

In December, 1936, a T tube was placed in the common 
duct. As the stomach and duodenum were markedly di- 
lated, a duodenojejunostomy was done. The patient was 
comfortable thereafter unless the T tube was clamped. In 
September, 1937, she died follorving an attempted hepa- 
ticoduodenostomy. 

There was no dilatation of the ducts at necropsy. Micro- 
scopic examination of the choledochal sphincter showed 
the muscle fibers enlarged a third to a half. 

This patient was comfortable only when there was 
a T tube in the common duct, relieving the pressure 
in the duct system. Enlargement of the muscle fibers 
of the choledochal sphincter has been noted in cases of 
biliary dyskinesia by Westphal, after cholecystectomy 
by Nuboer, by Westphal and by Slann, and in experi- 
mental cholecystitis by Mann. Hypertrophy of the 
muscle fibers, and perhaps irritability of the norma! 
mechanism producing contraction of the choledoclial 
sphincter, account for the severity of sjTnptoms in 
this case. 

The splanchnic nerves are the accepted pathway for 
pain impulses from the common bile duct. In this case 
section of the .splanchnic nerves gave only temporary 
relief. 

This patient occasionally suffered pain when the T 
tube in the common duct was draining freely. In some 
cases pain can be duplicated by increasing pressure 
within the second portion of the duodenum. After the 
duodenojejunostomy, opening the T tube always re- 
lieved this patient. 

CONCLUSIONS 

Normal measurements of the circumfei'ence of the 
e.xtrahepatic bile ducts were established. 

These measurements were not altered by peptic 
ulcer, gastric carcinoma or general peritonitis. 

•There was dilatation of the extrahepatic duets in 
-the presence of disease of the gall bladder wall, 
roughly in proportion to the severity of disease. 

Distress after cholecystectomy is closely related to 
dilatation of the bile ducts after cholecystectomy, both 
being due to loss of the absorptive function of the gall 
bladder and rise in pressure within the duct system. 

In one case of severe distress after cholecystectomy 
the circular fibers of the choledochal sphincter showed 
marked hypertrophy. 
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I N the previous paper an attempt was made to ob- 
tain a better understanding of the condition of the 
liver during various diseases by means of a number of 
liver function tests. The methods used were described 
and the results presented in detail. In this paper the 
clinical application of these various tests in diagnosis 
and prognosis will be compared. 

In discussing our results we wish to mention several 
general factors in the use and comparative value of 
liver function tests which are well recognized by those 
who are familiar with them, but not always by the 
profession at large which tends to expect too much of 
them. 

Liver function tests may be used in various ways: 
1. To detect the presence and amount of liver damage 
and to follow the changes and course in an attack of 
jaundice. 2. For prognosis during the attack to assist 
in the decision concerning surgical risk and to dis- 
cover the amount of residual liver damage after the 
attack is over, 3. For differential diagnosis. 

The objective may be an elaborate biochemical study 
of liver function in different diseases, or the develop- 
ment of a group of simple tests for routine use in 
medical or surgical cases of jaundice. It is fair to 
look critically at these tests and ask if they really add 
anything to the general clinical picture and tell more 
about prognosis than the patient’s symptoms and ap- 
pearance, i.e. the change in the jaundice, the color of 
the stools or the course of the icteidc index. 

Since no one test is entirely satisfactory, it is better 
to use several, testing several tj^pes of functions such 
as excretion and some type of metabolism. In testing 
several functions of the liver, one positive test is 
almost as good a sign of liver damage as if all were 
positive, but there is usually a correlation between 
the amount of injury to the liver and the number of 
different kinds of tests which show abnormalities. 

The different effect of a given disease of the liver 
on its various functions and their tests is shown on 
the tables and charts given in Part 1 of this paper. 
In Part 2 an attempt is made to evaluate the results 
and relative usefulness of the various liver function 
tests which have been presented in the complex 
problems presented by liver disease. 

Prognosis; From the standpoint of prognosis, the 
phospho-lipids and total cholesterol values in the blood 
have given us very little infoi-mation of value. In one 
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fatal case of portal cirrhosis (Case 31)* there was a 
progressive change from high to low normal range 
over a period of V/z months, whereas a definitely bad 
prognosis was indicated by both hippuric acid and 
bromsulphthalein tests. 

The cholesterol ester percentage has definite prog- 
nostic value in acute liver diseases such as acute hepa- 
titis (catarrhal jaundice, acute yellow atrophy and 
toxic hepatitis) . Falling values and a very low figure 
are serious signs and a high figure shows a mild 
disturbance. Progressive improvement from low to 
normal figures is seen in the more severe cases of 
acute hepatitis which recovered (such as Cases 2, 7, 
8, 11 and 13). The ester percentage has disclosed very 
little information of prognostic value in the chronic 
cases and has been normal in about half of the fatal 
cases. In one case of portal cirrhosis, (Case 31), the 
ester percentage rose steadily over a period of six 
weeks, ending at normal just before death. In an ad- 
ditional case of fatal extensive primary carcinoma of 
the liver developing upon portal cirrhosis, three-fourths 
of the liver was found to be necrotic cancer at autopsy 
and the i-emainder showed portal cirrhosis. The e.ster 
percentage within a week of death was only moder- 
ately below normal, (50 per cent and 48 per cent) 
while the hippuric acid values were 1.23, 0 and 0.5G 
gms. 

In one patient \vith portal cirrhosis (Case 33) who 
had been jaundiced for a year, the ester percentage 
was just below normal, while the hippuric acid value 
was very low. 

In the group of cirrhoses less than half showed a 
low ester percentage while all showed low hippuric 
acid excretion. 

The hippuric acid excretion test has been helpful in 
prognosis since it invariably gave low results in all 
severe and fatal cases. In our experience it has proved 
more sensitive than the ester ratio in all classes of 
liver disease. This is most striking in the small group 
of tumors, all three of which showed a normal ester 
ratio and a low hippuric acid excretion. This test is 
valuable in discovering residual liver damage after the 
jaundice has disappeared or in ruling out liver damage 
in chronic cases. In this respect it is almost exactly 
like the bromsulphthalein test. 

The hippuric acid excretion test has also assisted in 
assessing the surgical risk. In cases of gall bladder 
disease and its complications the post-operative course 
was favorable when the hippuric acid excretion was 
between 2.5-3.6 gms. before operation (Cases 55, 58. 
GO and 64) . On the other hand when the hippuric acid 

*The Case numbers refer to the tables in Part 1 of this paper, pacies 
606 to 608 of this Journal, Nov., 1939, 
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excretion was between 1 and 1J4 gms. before operation 
aS in Cases 47, 64, 55 and 56 the convalescence was 
ionfr and stonny. 

With the exception of cases of nephritis and de- 
hydration the hippuric acid test has almost always 
seemed to reflect the functional capacity of the liver. 
Tlie tost is simple, relatively specific and can be used 
in jaundiced patients (where the dye test is unsatis- 
factory). It can usually be correlated with the severity 
of the lesion as determined either by the clinical 
course or the amount of liver damage found at oper- 
ation (biopsy) or necropsy. 

Since we have discussed the comparative merits of 
the hippuric acid test with the other liver function 
tests and the correlation of this test with the degrees 
of hepatic damage as revealed by operation or autopsy, 
we should like to present some e.xceptions also. We 
have looked over our series for a badly damaged liver 
with a hippuric acid test which remained normal, 
without finding a single one. A repeatedly normal 
hippuric acid e.xcretion was found in a few cases of 
liver disease in our series, in which the liver damage 
appeared to be mild. These were represented by two 
mild cases of infectious hepatitis with complete re- 
covery within a week (Cases 15 and 17), one. patient 
with stones in the gall bladder without obstruction 
(Case 62), one case of cancer of the head of the 
pancreas, with jaundice of only two weeks’ duration 
(Case 49) and one case of partial obstruction of the 
common duct due to adhesions (Case 52). 

On the other hand we have observed a few cases in 
which the hippuric acid excretion was decreased below 
normal where there were good reasons for believing 
that this depression was due, in part at least, to de- 
hydration or poor renal function (Cases 4, 12 and 
IS). 

In 22 cases in the series bromsiilphthalcin tests were 
made after the jaundice had disappeared. The results 
of the bromsulphthaleim and hippuric acid tests were 
almost identical. In one case of strictui-e of the 
common duct (Case 47) the hippuric acid test seemed 
slightly less sensitive and returned to normal first. 

The Ivy bleeding lime was done in 27 cases and the 
results agree with Ivy’s opinion that a prolonged 
Weeding time by this method is associated with poor 
liver function and is a serious prognostic sign. In 
.seven fatal eases in which the Ivy test was made, five 
had prolonged bleeding time (4, 4, 4, 6 and 20 
minutes). In a few recent cases the prothrombin time 
in the blood has been determined in place of bleeding 
time. 

Differential diagnosis. Differential diagnosis in the 
jaundiced patient is undoubtedly the most important 
of the problems which confront the clinician, yet it is 
in this p.articular field that the available teats are 
least satisfactor.v. Reliance must be pl.aced upon a 
group picture rather than on the results of a specific 
te.st. In certain instances typical patterns are found 
and when prc.sent are quite reliable. When the picture 
approaches the borderline between various conditions 
the diagnosis cannot be made with certainty. 

From an examination of our cases, we find that the 
phnspho-liyids and total cholesterol are consistently 
high in cases of external obstruction but may also be 
elevated in toxic hepatitis. The latter can usually be 
ruled out by a history of exposure to arsenic, cinco- 
phen, chloroform, carbon tetrachloride or other toxic 
sub.stances. Several times in jaundiced patients with 


known gall stones or suspected obstruction (Cases 14, 
54 and 58) persistently normal phospholipids and total 
cholesterol have favored the absence of obstruction. 
Operation was deferred, the diagnosis was confirmed 
by the course of the illness and the operation per- 
formed later when the patient was a much better 
operative risk. 

The cholesterol ester •percentage has been much le.ss 
delicate than the hippuric acid test in the diagnosis 
of the presence of liver injury. In nearly 76 per cent 
of the acute cases the ester percentage was low, but it 
was disturbed in only about 60 per cent of the chronic 
cases such as cirrhosis and gall bladder disease, even 
in the presence of jaundice. 

It is of special interest to compare the results of 
the ester percentage in acute hepatitis and chronic 
obstruction which has been considered of value in 
differential diagnosis by others. Our group of ob- 
structive cases is small but we have found no differ- 
ential diagnostic value in the ester percentage thus 
far in these two groups of cases. Both have shown 
approximately the same percentage normal and the 
same percentage low at some period of the disease. 

It has been a disappointment to find so little differ- 
ential diagnostic value in the ester percentage in these 
groups and we have looked for the reason for the 
difference between our results and those of Epstein 
and of Shay. It does not seem likely to be a slight 
difference in the method of analysis or because of the 
longer duration of jaundice in our obstruction cases 
but may be due in part to the fact that they place the 
lower limit of a normal ester percentage at 50 instead 
of 60 as we have done. We see little difference in our 
group whether the jaundice and obstruction lasted 
several weeks or months. The cases of short duration 
had an ester ratio of 17-53 per cent and the long ones 
from 11-55 per cent; four-fifths of the group were 
below GO per cent which we considered the normal 
value. 

Our group of unselected cases of obstruction in- 
cluded many serious cases, of the kind frequently 
found in medical wards. Seven of the patients showed 
carcinoma, five of which died in the hospital, three of 
the deaths following operation. The cholesterol ester 
percentage was very low in three, 11 per cent, 17 per 
cent and 23 per cent; slightly below .normal in two, 
53 per cent and 55 per cent; and normal in only one, 
68 per cent. In one it was low but improved following 
operation, rising from 33 per cent to 48 per cent. 

In one benign stricture of the common duct the 
ester percentage was normal (71 per cent) and in an- 
other rose from low to noi’mal after operation (from 
42 per cent to 68 per cent) . In two cases of common 
duct stones the results were just below normal, 50 per 
cent and 56 per cent. 

The ester percentage showed some contrast between 
the acute and chronic cases. In acute hepatitis nearly 
75 per cent were low at some time during the illnc.ss 
and in chronic cases, such as the cirrhoses and gall 
bladders (with jaundice) less than 50 per cent were 
low. In the small group of tumors all had a normal 
ester per cent. These facts have no definite diagnostic 
value. 

The urobilinogen test in the urine by showing com- 
plete absence had more definite value than the total 
cholesterol or phospho-lipids in the diagnosis of com- 
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plete obstruction.* In the convalescent period after 
acute hepatitis we have noticed that brown stools 
often appear several days before the height of the 
urobilinogen excretion in the urine appeared. This 
may be because the amount of bile pigments in the 
bowel must reach a certain level before enough urobili- 
nogen is formed there to overload the liver metabolism 
and cause it to appear in the urine. Sparkman in esti- 
mating approximate quantities of urobilinogen in both 
stools and urine in such cases noted that the urobili- 
nogen appeared first in the stools and shortly after in 
large increases in the urine. 

The hippimc acid test had no differential value in 
our group of cases since it was positive in all types of 
liver disease. A few cases with high blood non-protein 
nitrogen values are detailed for correlation with hip- 
puric acid values. 

Case 12 — with a blood urea nitrogen of 80 mgm. per 
cent had an acute biliary cirrhosis with septicemia and 
died of embolic glomerulo-nephritis. The hippuric acid 
was 0.54 gms. 

Case 9 — ^with a non-protein nitrogen of 176 mgm. per 
cent had a toxic hepatitis, entered in coma, was anuric 
and died in 4 days. No hippuric acid test was possible. 

Case 4 — chloroform ingestion, had a non-protein nitro- 
gen successively of 70, 40 and 30 mgm. per cent. The 
corresponding hippuric acid was 0.71, 2.20 and 3.72 gms. 

We are aware of the effect of dehydration on hip- 
puric acid excretion but since the estimation of de- 
hydration would require serial observation of the 
blood chlorides, sodium, potassium, non-protein nitro- 
gen, plasma volume, COj combining power, as well as 
renal function and concentration tests, this expendi- 
ture of effort hardly seemed justifiable. 

COMILENT 

Since there is no universal test of liver function, 
the skilled physician chooses this or that test much as 
the surgeon chooses this or that instrument for an 
operation, some for cases with jaundice and some for 
those without jaundice, some for their delicacy, some 
for their reliability, this for diagnosis, that for prog- 
nosis and the detection of small degrees of residual 
damage. These uses are not interchangeable with a 
given test as a rule, for it is usually impossible to 
combine great delicacy and differential value in the 
same test. This has been proved true of the brom- 
sulphthalein test, ■which is positive in almost every 
type of liver disease. We have found the same thing 
true of the hippuric acid test. On the other hand, 
the less sensitive galactose tolerance test is usually 
strongly positive in severe acute diffuse iiver cell 
damage and often negative in chronic liver disease 
and may have greater differential value but far less 
prognostic value than the first two tests. 

The tests are modified not only by the kind of liver 
disease present but also by its acute or chronic nature, 
the degree of regeneration which has taken place, the 
presence of infection and by the amount of glycogen 
present in the liver. Simple enlargement of the liver 
does not necessarily mean poor function. 

Vigorous regeneration of liver cells in convalescence 
and in the remission of chronic disease may mask the 
extent of the damage and explain many normal results 
w’ith the ester percentage and galactose tolerance tests. 

*The result of the urobillnotren test in a similar series of 80 cases was 

reported by one of os (P.W.W.) in 1937. Now in a series of 300 

cases we have found the results almost Identical. 


The liver is so important in keeping a uniform blood 
sugar level that it is quite evident why carbohydrate 
tests remain normal even in serious chronic liver dis- 
ease. The cholesterol metabolism seems fairly stable 
and ■while it is upset in an acute attack of liver de- 
generation shows a strong tendency to return to 
normal. The mechanism of hippuric acid excretion 
seems to have little reserve and to be easily upset and 
often very slow to recover. 

We have spoken of the constant change in liver 
function during an attack of jaundice and the need 
for serial tests. This relation of the test to the period 
of the disease is veo' important. The liver function 
must be accurately measured every few days in many 
cases, beginning early if possible, to show acute 
changes and carried through the attack for one, two 
or more weeks. Such figures mean much more than 
tabulation of results of single tests taken at random 
in different groups of liver diseases. 

It may be asked if it is really safe in a severely 
jaundiced patient to wait for a period of study of ten 
days to two weeks instead of advising an early ex- 
ploration to relieve possible obstruction. Our experi- 
ence has shown that an accurate diagnosis of the 
cause of the jaundice is very important, that early im- 
pressions and diagnosis in the first few days are often 
reversed and that in general the chance of an accurate 
diagnosis is greatly improved by a study period and 
by watching the course of the illness. 

It usually does no harm to wait a week or two in 
an obstructive case in the absence of signs of infection 
or peritoneal involvement and on the other hand, it is 
not only useless but dangerous to operate upon a 
patient with acute diffuse liver cell damage during the 
height of the attack. All the serious errors we have 
seen have been of this type and usually might have 
been avoided by a longer study of the course of the 
disease and the progressive changes in liver function. 
Middle-aged jaundiced patients with cirrhosis or acute 
hepatitis are often admitted to the surgical services 
with the diagnosis of obstructive jaundice. If a correct 
diagnosis is not made these patients may come to 
operation with fatal results. 

The importance of this point is seen when we re- 
member that the opei-ative mortality in gall bladder 
cases varies from 2-5 per cent, in cirrhosis is about 30 
per cent and in severe acute hepatitis at the height of 
the attack almost 100 per cent. Even the patient ■with 
proven gall stones in whom the attack of jaundice can 
be proved to be non-obstructive and largely due to 
hepato-cellular damage will prove a far better surgical 
risk when the jaundice has decreased or disappeared 
and the liver function has improved or returned to 
noimal. 

The state of the liver is certainly as important a 
factor in surgical risk as is the condition of the heart, 
kidneys or lungs and can often be definitely discovered 
and followed by sensitive liver function tests. 

From our studies we believe that these liver function 
tests are useful and add information to the general 
estimate of the patient’s condition obtained from the 
history, physical examination and examination of the 
urine and stools. They aid both in diagnosis and prog- 
nosis but in quite different degrees with the several 
tests and the different diseases and are of more value 
in prognosis than in diagnosis. They are hardly needed 
in the simpler cases such as mild catarrhal jaundice 
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but have more value in the deep or painless jaundice 
of middle life. 

In two patients of the same age with the same de- 
irree of jaundice and a somewhat similar history, some 
tests may show that one patient is going steadily 
dowmhill to death and the other returning to health. 
The laboratory tests have rarely confused the issue; 
they have nearly always proved helpful. They may 
simply parallel the icteric index and the general con- 
dition and be needless, but they have often been more 
definite and accurate than these in discovering liver 
damage and following its course and in deciding 
que.stions of prognosis, residual damage, surgical risk 
or the urgent need of protective treatment of the 
liver. 

In connection with the hippuric acid excretion te.st 
there are certain factors which should be remembered. 
The test was originally introduced as an index of 
renal function and evidence has been presented from 
animal c.xperiments that its synthesis can occur de- 
spite severe liver damage or even in total hepatectomy. 
Xcvertheless in clinical experience this test parallels 
with remarkable fidelity the degree of liver damage in 
patients with normal renal function. It seems de- 
sirable to use the hippuric acid excretion as a test of 
liver function only when the blood urea nitrogen is 
approximately normal and obvious non-hepatic causes 
of dehydration and oliguria such as vomiting, diar- 
rhea or low fluid intake can be e.xcluded. 

There is possibly another or contributory factor in 
the low hippuric acid e.xcretion in acute or subacute 
disease of the liver. Jones has recently pointed out- 
that oliguria preceding anuria is an important, un- 
favorable prognostic sign in liver disease and spon- 
taneous diuresis a good sign. The anuria may be asso- 
ciated with ascites, general edema or low total protein 
in the blood. The liver evidently plays an important 
part in relation to the movement of water in the body. 
With hepatic damage a sufficient shift of fluids may' 
take place from the blood stream to the ti.ssues and 
body c.avities to produce oliguria or anuria. The low 
hippuric acid excretion in such cases may be a second- 
ary effect on the kidney due primarily to the liver. 
With a return of hepatic efficiency the shift of fluids 
i.s rever.sed and moves from the tissue and body 
cavities to the blood stream and ultimately causes 
diuresis and more normal hippuric acid excretion. 

While we cannot make direct comparisons of the 
fialactosc tolerance test with the other tests in this 
scries of cases, since the galactose tolerance test was 
not often used, we may venture some comparison with 
previous c.xperiencc in a similar series of 80 cases. To 
avoid confu.sion the test should be compared in acute 
and chronic cases sep.arately. For diagnosis in the 
acute casc.s the galactose tolerance test behaved much 
like the e.ster percentage and was usually strongly 
positive in severe or moderately severe acute hepatitis 
but in the chronic cases, (cirrhoses, disease of the gall 
bladder and tumors), both galactose tolerance and 
ester percentage showed much less change and were 
normal in a rather large per cent of the cases. For 
example, the galactose tolerance was normal in about 
75 per cent of the cirrhoses and the ester percentage 
in .'■>5 per cent. Both were normal in nearly .all the 
tumors and in a variable per cent of the obstructive 
ca.ses. depending on the amount of secondary liver 
damage. 


In the chronic group it is difficult to use either the 
galactose tolerance or the ester percentage for useful 
diagnosis, since the cirrhoses, surgical gall bladders 
and obstructive cases are so much alike. The tests may 
have some value in a limited but important field, i.e. 
in distinguishing aente cellular damage from the early 
stages of obstruction. However, we agree entirely with 
Snell that there are important difficulties in dis- 
tinguishing obstructive from hepato-cellular jaundice 
when both acute and chronic cases are included. The 
tests may be negative in some of the early obstructive 
cases but they are also regularly negative in about 75 
per cent of the cirrhoses. They are usually positive in 
acute hepatitis but are also positive in a large per- 
centage of the later obstructions. 

In assessing prognosis or in detecting the presence 
of liver damage the hippuric acid test was far more 
delicate than the galactose test. While a positive 
g.alactose test is strong evidence in favor of liver 
damage, it may be entirely normal when the hippuric 
acid excretion is low in serious or even fatal_ chronic 
cases. In our experience we have found that the 
galactose tolerance test has no value whatever in non- 
jaundiced cases. Snell and McGath report the same 
experience. 

These liver function tests are suppleraentarj’ 
methods, they do not make a diagnosis. No test can 
take the place of clinical knowledge and experience or 
diagnostic ability but they have aided in discovering 
the presence of disease of the liver, in following its 
course, in prognosis, and in estimating surgical risk. 
This is enough to justify their use without over- 
•stressing their diagnostic values. 

SUMMARY 

In certain cases serial tests are needed to discover 
the trend of disease in the liver, also the degree of 
liver damage and the amount of compensation that is 
taking place. 

The tests are of the greatest value in prognosis 
foretelling the course of the disease, the lenfrth of life 
of the patient, the amount of residual damage to the 
liver, and the risk in case of an operation. 

In acute hepatitis a low ester percentage is a bad 
prognostic sign, a high percentage shows mild damage, 
and a progressive improvement in the percentage is 
indicative of recovery. 

The hippuric acid test is somewhat more reliable 
than the ester percentage in prognosis in the cases of 
acute liver disease and far more reliable in the chronic 
cases of cirrhosis and gfill bladder disease. 

In some cases the return to nonnal liver function 
may be very slow. First to return to normal is likely 
to be the icteric index, or ester percentage, and then 
later the hippuric acid and the bromsulphthalein tests. 
Hippuric acid e.xcretion in the urine is definitely 
lowered by dehydration and by poor renal function as 
well as by diseases of the liver. 

The ester percentage is valuable in the case of an 
acutely sick, vomiting or dehydrated patient, when the 
hippuric acid test is not applicable. 

In differential diagnosis of diseases of the liver the 
tests have been much less definite. The phospho-lipids 
and total cholesterol have been consistently high in 
marked external obstruction. The ester percentage 
was of little or no reliable value in distinguishing 
between acute hepatitis and chronic obstruction. 
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The variation up and down in the results of the 
tests may help in diagnosis. The readings almost 
never improve in malignant diseases of the liver or 
ducts. 

The hippuric acid exci’etion, like the bromsulphtha- 
lein test, is not a differential test since it is positive in 
all types of liver disease. It does not seem possible to 
combine great delicacy and differential value in the 
same test. The order of delicacy from low to high is 
approximately galactose tolerance, ester percentage, 
hippuric acid excretion and urobilinogen, bromsulph- 
thalein and bilirubin excretion. 

The urobilinogen test in the urine was found to be 
more valuable than any of the other tests in the diag- 
nosis of complete external obstruction. 


A study period of from 10 days to 2 weeks is im- 
portant in most chronic cases in order to make as 
accurate a diagnosis as possible and avoid needless 
and dangerous surgery. 

In our experience the most useful tests in cases of 
acute liver disease xvith jaundice have been the icteric 
index, hippuric acid excretion, urobilinogen in the 
urine, cholesterol ester percentage and galactose toler- 
ance. 

In the cases of chronic liver disease with jaundice 
the icteric index, hippuric acid excretion and urobili- 
nogen in the urine are most helpful. The phospho-lipids 
and total cholesterol have value in obstructive jaundice. 

In case of liver disease rvithout jaundice the most 
useful tests have been the hippuric acid and brom- 
sulphthalein tests. 
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U NTIL recent years the diagnosis of gastritis was 
looked upon askance, and probably rightly so, be- 
cause the available methods of making that diagnosis 
could hardly he called satisfactory. With the advent 
of the gastroscope, however, the direct visualization 
of the gastric mucosa and the observation of the 
actual pathology of this disease have made it possible 
to make this diagnosis with a high degree of accuracy. 
From this point of view, therefore, gastritis, although 
described over a century ago by Beaumont, has become 
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a relatively new disease. It is also apparent that our 
previous conceptions of symptomatology, based as 
they were upon inadequate diagnostic methods, must 
be revised. Our present opportunity to correlate more 
closely the patient's symptoms with the changes of the 
gastric mucosa, as viewed gastroscopically, has opened 
a new field of study. 

Considerable progress has already been made in the 
study of the gastroscopic appearance of the gastri- 
tides, particularly by Schindler (16, 17), Gutzeit (7), 
Henning (8), Moutier (12), Chevallier (3) and others. 
Saltzman (16), Konjetzny (9, 10) and Faber (5) have 
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made valuable contributions from the pathological 
aspect. However, there has been a surprising paucity 
of papers dealing with the clinical manifestations of 
gastritis. Anyone who has seen, gastroscopically, the 
markedly altered gastric mucosa would be astonished 
if these changes did not produce symptoms. Schindler, 
Ortmayer and Renshaw (18) have described the 
sj-mptomatology of gastritis of the superficial and 
hypertrophic types. Bank and Renshavv (2) have de- 
scribed the symptoms of chronic superficial gastritis. 
Very little, however, has been written about the 
symptoms of atrophic gastritis. It is wnth this type 
of gastritis that this paper will be particularly con- 
cerned. 

The gastroscopic picture of atrophic gastritis is 
very characteristic (19). The mucosa is thin and 
pinicish-gray, gray, or greenish-gray in color. The 
thinning of the mucosa makes possible the visualiza- 
tion of the blood vessels, a finding that is never 
present in the normal stomach. One can clearly 
recognize the dark appearing blood vessels in the light 
mucous membrane. They have the configuration of 
branches of a tree. The larger vessels are blue in color, 
and sometimes smaller vessels which are red in color 
can be seen forming anastomoses between the larger 
branches. These atrophic changes may be widespread 
throughout the stomach or more frequently may be 
localized in patches. They may be combined with 
superficial changes, reddening of the mucosa, edema 
and adherent layers of mucus. Superficial gastritis 
sometimes precedes atrophic gastritis; in such cases 
the slow development of extensive atrophy will be ob- 
served. Recently, histologic checks of gastroscopic 
pictures have been made on several occasions. VTien- 
ever the characteristic gastroscopic picture was seen, 
biopsy from the stomach wall revealed microscopically 
definite thinning of the mucosa; disappearance or re- 
duction of the amount of the gastric glands; trans- 
formation of the epithelium into the intestinal type 
with appearance of many goblet cells ; extensive inter- 
stitial infiltration of the thinned mucosa, sometimes of 
submucosa and muscularis as well ; and in some cases, 
development of fibrous tissue in the deeper layers. The 
typical gastroscopic and histologic picture is not found 
in healthy adults. The senile atrophy described by 
Aschoff (1) does not develop before the eightieth 
year. The symptomatologj* of chronic atrophic gas- 
tritis is still more perplexing than that of other forms 
of gastritis, and this is probably the reason why there 
are almost no publications on this subject. 

We had as our aims (1) to ascertain the sympto- , 
matologj-, if any, that accompanied atrophic gastritis 
and (2) to determine whether or not these symptoms 
were found as frequently in other diseases. 

One point should be emphasized. The histories of 
the.se patients were taken by students, internes, and 
other members of the staff of the medical and gastro- 
intestinal services, and not by the gastroscopist. We 
can be assured that there were no preconceived ideas 
of the sjTnptoms of atrophic gastritis and no leading 
questions were asked. Therefore,, we can regard the 
symptoms as recorded in the histories as prominent 
complaints of these patients, complaints that were 
offered by the patients without urging. 

UNCOMPLICATED ATROPHIC GASTRITIS 

We were able to collect 41 cases with atrophic 
gastritis and no other demonstrable pathology whom 


we will call for practical purposes “uncomplicated" 
atrophic gastritis. In this group there were 25 women 
and 16 men, ranging in age from 32 years to 69 yearn. 
They could be subdivided as follows: 

32 to 39 years — 9 patients 
40 to 49 years — 19 patients 
50 to 59 years — 6 patients 
60 to 69 years — 7 patients 

Thus it would appear that this is a disease of middle 
life. In this series, at least, young subjects were con- 
spicuously absent. On the other hand, we were unable 
to demonstrate that atrophic gastritis is more frequent 
in the sixth and seventh decade of life than before, A 
short time ago we examined, gastroscopically, a man 
seventy-eight years of age and found that his gastric 
mucosa looked exactly like that of healthy young 
people. 

DIGESTIVE SYMPTOMS 

All of the patients in this group complained of di- 
gestive symptoms of some type (Table I). This would 
be expected, because these patients were referred for 
gastroscopy because of their digestive complaints. It 
seems possible, however, that atrophic gastritis may 
be present without gastric symptoms and may be 
manifested only by the general symptoms to be dis- 
cussed later. 

The duration of s>’mptoms varied greatly, from one 
month to twenty-five years. The symptoms were 
prominently periodic, with remissions of relative or 
complete freedom.- Of the twenty-five charts that 
gave definite information on this question, only four 
patients stated that their symptoms were continuous. 

Every patient complained of some type of epigastric 
discomfort. This was most commonly termed a dull 
pain, but was als6 described as distress, fullness, 
heaviness, or more rarely as a burning sensation. This 
discomfort was always located in the epigastrium and 
in no case did it radiate elsewhere. None of these 
patients had experienced any severe or sharp pain. 

The relation of distress to the taking of food showed 
considerable variation. In 46 per cent of these patients 
the distress came on shortly after meals, in 38 per 
cent one to four hours after meals, and the remainder 
stated that they might have distress at any time. In 
contrast to peptic ulcer patients, only two complained 
of night pain. Moreover, relief from food or alkali was 
not common, only five patients claiming relief in this 
manner. It was interesting to note that two of these 
five patients had achlorhydria. Loss of appetite was 
a common and distressing symptom. Blany of these 
patients complained of an anorexia that was almost 
constant and peculiarly distasteful. Nausea was also 
common, being, with the exception of pain, the most 
frequent complaint. We could not escape the impres- 
sion that the anorexia and nausea were extremely dis- 
agreeable in this disease. About half of the patients 
who had nausea also complained of vomiting. Bloating 
and belching were frequently encountered, the latter 
being a complaint in slightly more than 50 per cent of 
the cases. 

Three of these patients had experienced hema- 
temesis. One of these patients had an achlorhydria 
even after histamine, the second showed no free hydro- 
chloric acid after the Ewald meal, but produced 
twenty-eight units after histamine, and the third pro- 
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duced eight units after histamine. This last patient 
was e.\'amined gastroscopically three days after his 
hematemesis and no ulcerating lesion could be found. 
None of these patients gave a histoiy that could be 
considered suggestive of peptic ulcer. Roentgenological 
examinations showed no abnormalities. It seemed 
reasonably safe, therefore, to conclude that the 
atrophic gastritis was the cause of the bleeding in 
these three cases. 

About two-thirds of the patients gave a history of 


constipation of varying degree. Only one patient gave 
a history of periods of diarrhea in spite of the fact 
that one-third of these cases had achlorhydria. In 
other words, there was an almost complete absence of 
so-called gastrogenic diarrhea. 

GENERAL SYMPTOMS ' 

(See Table I) 

Faber (5) has already contended that gastritis often 
produces more genei’al and nervous symptoms than 


Table I 

Atrophic gastritis 


Digestive Symptomi 


General Symptoms 


Case 

Type 

Epiffae 

Immed. 

trie Distres 

Delayed 

s 

Naus. 

Vom. 

Appet. 

Head- ! 
ache j 

1 

Vert. 

Nervous- ' 
ness 

Weakness 

Fatigue 

Sore 

Tongue 

Numbness 

Tingling 

Free 

HCl 

T. W.S. 

fullness 





poor 



XX 

xxxx 



0 

2. E.J. 

pain 





poor 



XX 

XX ; 



0 

8. R.W'. 

heaviness 

X 




poor 

X 

X 

X 

XX 

X 


60 

4. M.P. 

pain 

X 

X 

X 









0 

5. B.B. 

pain 



X 


fair 




xxxx 



0 

6. A.O. 

pain 



X 

X 

poor 




XX 

1 


■ 66 

7. F.F. 

fullness 

X 








XX 


X 

34 

8. A.C. 

pain 

X 




poor 

vx 

XX 


XX 


X 

26 

D. C.T. 

pain 

X 




poor 




XX 


0 

10. G.R. 

pain 

X 


X 


fair 



XX 

XXX 


* 

127 

11. A.A. 

pain 


X 



1 

1 


X 



1 

0 

12. M.E. 

pnin 


X 


X 

poor 1 



XX 

XX-X 

! 

28 

18. A.P. 

.pain 





poor 




XX 


27 

14. J.M. 

(listrcsH 

X 


X 


poor 



XX 


X 

0 

15. C.P. 

pain 


X 

X 

X 

good 

X 



XX 

X 

X 

0 

1C. M.R. 

pain 



x.x 


poor 



XX 

1 

sr, 

IT. M.G. 

pain 


N* 






XX 


0 

18. F.M. 

distress 

X 









27 

ID. A.Z. 




XX 

x\ 


, XX 


X 

XX 

1 

12' 

20. J.D. 

heaviness 

X 




good 

1 


XX 


i 

12 

21. I.D. 

pain 



X 


poor 




X 



0 

22. M.M. 

pain 

X 

X 



poor 




XXX 



0 

23. M.C. 

pain 

X 


XX 

.XX 

poor 




XX 



36 

24. M.K. 

burnin;; 






X 




X 


13 

25. J.J. 

heaviness 

X 

X 



goo<l 





X 


41 

26. J.A. 

fullness 









XX 

X 


0 

27. T.S. 

pain 



X 

X 






X 

X 

0 

28. M.H. 

pain 

X 


X 





XX 




49 

29. R,B. 

pain 

X 





XXX 

X 

XX 





30. Z.Tj. 

pain 



X 

X 

poor 




XX 



26 

81. R.S. 

bumine 












66 

32. S.S. 

pain 





good 



XX 




66 

33. E.J. 

pain 


X 

X 


poor 



XX 


X 


22 

34. A.H. 

fullness 

X 


X 





XX 




62 

36. H.L. 




XXX 

X 





XXX 



16 

36. H.B. 

dlstr^s 





poor 



XX 

XXX 



26 

37. C.S. 

• pain 


X 

XX 





XX 




28 

38. J.P. 

pain 

X 


XXX 

XX 

good 

XX 


XX 

XX 


X 

24 

39. M.S, 

pain 


X 

XX 

XX 




XX 

XX 



60 

40. A.S. 

burning 












22 

41. M.W. 

pain 



X 


poor 



X 

XXX 



35 
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local symptoms. Moutier (13) has also e.xpre.ssed the 
opinion that the symptoms of atrophic gastritis are 
more those of a general disease of the whole body than 
those of a localized disease of the stomach. In this 
series the general manifestations of the disease were 
much more striking than the digestive symptoms. In 
fact, we believe that the combination of symptoms to 
be discussed here must be considered highly sugges- 
tive of atrophic gastritis. The general symptoms also 
were definitely periodic. 

The single most outstanding complaint of these 
patients was a feeling of intense weakness and 
fatigue. This sensation usually came on in spells, 
often with no relationship to exertion. A patient 
might be sitting quietly in a chair and suddenly be 
overcome by an intense weakness that seemed to make 
oven moving from the chair an insurmountable task. 
This feeling might last for a few minutes or several 
hour.s. At other times this weakness would be less 
marked or might subside completely. In many of these 
people even slight exertion brought on marked fatigue. 
Some became completely unable to work because of 
this feeling of exhaustion. Others were forced to seek 
employment of less vigorous nature. The latter 
happened frequently enough to bring out one point 
rather definitely: these patients wanted to work but 
were physically unable to withstand laborious types of 
work. Because of the complaints of nervousness, weak- 
ness, fatigue, and the indefinite digestive symptoms 
presented by the atrophic gastritis patients,, it is quite 
probable that many of these people are unwittingly 
treated as psychoneurotics. This is a title that they 
do not deserve. It is true of course that since psy- 
choneurosis is so common, it is only natural that some 
patients with atrophic gastritis also have a psychoneu- 
rosis. It is also true that the psychoneurotic person- 
alitj' will react in an e.xaggerated manner to any 
organic disease. The people of this type W'ho had 
atrophic gastritis did react more markedly, but they 
did so along exactly the same symptomatic lines. ■ But 
if a patient suffering from a mere ps.vchoneurosis com- 
plained of weakness or fatigue, it was immediately 
obvious that he wanted to escape either work or some 
disagreeable situation in the way characteristic for 
the “flight into the disease.” Difficulty in the differ- 
ential diagnosis of atrophic gastritis and psychoneu- 
iwis as the cause of symptoms was encountered in 
only three of our cases. 

The complaints of weakness and fatigue appeai’ed 
in two-thirds of the histories of these patients. This 
was in shaip contrast to patients with other benign 
gastro-intestinal disorders, as we shall see later. We 
must reiterate that these histories were taken by 
other members of the gastro-intestinal department, 
many by students and inteimes, but nevertheless 
showed these sjTnptoms which one would not expect 
from a gastro-intestinal patient. On the other hand, 
it Was showm in quite a few instances that an inex- 
perienced examiner had omitted some important points 
in the history. For instance, we recently observed a 
patient who showed a rather marked atrophic gas- 
tritis. whose chart made no mention of any general 
symptoms. When asked what symptoms had led him 
to seek medical aid, he replied that he had first 
noticeti a gradually increasing weakness and fatiga- 
bility which had become so pronounced that he was 
forced to give up his job as a welder. Although this. 


from the patient’s point of view, was his most im- 
portant complaint, it was omitted from his history 
entirely. If these cases were included in our statistics, 
the incidence of these symptoms would be even higher 
than the GG per cent that was actually found. 

JIanj' complained of increased nervousness which 
seemed to be the result of this distressing weakness 
rather than the forerunner of it. Some attempted to 
describe this as a “different” type of nervousness, or 
as an “inexplicable” nervousness. 

In most of the patients their appearance and actions ■ 
bore witness to these disagreeable general sj'mptoms. 
They appeared to be tired and worn out, slow of action 
and low in spirit. The facial expression was often sad 
and melancholic. They frequently e.xhibited an attitude 
of defeat, a type of emotional surrender to this dis- 
ease that seemed to rob them of their usual vitality. 
Furthermore, in contrast to the psychoneurotic type, 
they appeared to be truly seriously ill. 

We will not try to explain the occurrence of these 
general symptoms in atrophic gastritis. Several possi- 
bilities have to be considered in the future. (1) The 
atrophic mucosa may produce a toxin which is ab- 
sorbed by the blood; (2) some unknown substance 
present in the normal mucosa, and preventing the de- 
I'elopment of general weakness, etc., may be absent in 
the atrophic mucosa; (3) the utilizing of the food, 
especially of protein, may be disturbed in the atrophic 
stomach; v.Tabora in 1904 (Ztschr. Win. Med., 53: 
460) has shown that in achylia proteins are insuffi- 
ciently utilized: (4) the complete absence of gastric 
acid may inhibit the functions of other organs, es- 
pecially of the pancreas, which altered function then 
may be responsible for the general symptoms. 

In addition to these very striking general mani- 
festations, another group of symptoms was remark- 
able. Eight of these patients gave a history of inter- 
mittent soreness of the tongue and two patients told 
of soreness of the mouth. Seven complained of numb- 
ness and tingling of the hands or feet (or both hands 
and feet), and four others had noticed dull pains in 
the legs. In all, there were sixteen patients who had 
one or more of these complaints. The similarity of 
these symptoms to those found in slight combined cord 
degeneration accompanying pernicious anemia was 
obvious. None of these patients had a hyperchromic 
anemia, however, and only two had an appreciable 
secondarj’ anemia. The average hemoglobin value for 
the other fourteen cases was 83 per cent. Of the group 
of sixteen patients only five had achlorhydria after 
histamine stimulation, and two others had achlor- 
hydria after the Ewald meal. None of this group 
showed atrophy of the tongue. Moutier (13), however, 
has reported that smooth tongue may occur in this 
type of patient with atrophic gastritis and without 
pernicious anemia. None of these patients showed 
demonstrable physical signs of neurological damage. 
The contention that there is a connection between 
dizziness and stomach disorder may be more than a 
myth. Seven of these patients complained of dizzi- 
ness. Headache was also a prominent sjunplom in 
seven cases. 

LABOKATOEY FINDINGS- ’ 

In the great majority of these patients the blood 
picture was normal or showed only a slight hypo- 
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chi’omic anemia. The Wassermann test was negative 
in all cases. With few exceptions the stools consistently 
showed an absence of occult blood. 

The study of the gastric contents had unexpected 
results. At one time it was believed that atrophic 
gastritis was always accompanied by achlorhydria. 
During recent years, however, numerous cases of dis- 
tinct atrophic gastritis have been observed in which 
free hydrochloric acid has been found in the stomach 
secretion. Our present study not only verifies these 
observations but shows that the majority of patients 
with atrophic gastritis are able to pi'oduce free hydro- 
chloric acid. Gastric analyses were done in forty of 
the forty-one cases. Of these forty cases, free hydi’o- 
chloric acid was present in twenty-seven instances. In 
other words, slightly more than two-thirds of these 
patients had functioning acid-producing cells in the 
gastric mucosa. Nine patients showed achlorhydria 
after histamine stimulation. Four others had anacidity 
after the Ewald test meal, but a histamine test was 
not done. It is quite possible that some of these might 
have produced free hydrochloric acid after histamine 
stimulation. Three other patients showed no free acid 
after the Ewald meal, but on subsequent histamine 
stimulation showed free acid values of 12, 13 and 28 
units, respectively. Of the twenty-seven patients who 
did not have achlorhydria the titration value of the 
free hydrochloric acid was below 35 units in 16 cases. 
A few of the patients showed relatively high acid 
values. At any rate, judging from this series, we may 
say that atrophic gastritis is accompanied by achlor- 
hydria in only about one-third of the cases. The typical 
symptoms, evidently, are not a result of achlorhydria, 
but a result of anatomic changes of the gastric mucosa. 

GASTROSCOPIC FINDINGS 

The upper portion of the stomach, especially the an- 
terior wall, was the most frequent site of atrophy, but 
no area escaped involvement entirely. In the majority 
of instances the changes were patchy and varied con- 
siderably in degree. A few cases showed complete 
atrophy of the entire gastric mucosa. Neither the lo- 
cation in the stomach nor the degree of involvement 
could be definitely proved to have any appreciable in- 
fluence on the symptomatology.* 

'^The case histories have been omitted because of lack of space. 


ATROPHIC GASTRITIS IN PERNICIOUS ANEMIA 
AND COMBINED COED DEGENERATION 
(See Table II) 

Since atrophic gastritis is almost always found in 
pernicious anemia patients, and since the patients 
with atrophic gastritis alone exhibited symptoms 
commonly found in pernicious anemia, we began a 
study of nine case histories of patients with pernicious 
anemia, in whom a satisfactory anamnesis was avail- 
able. This group was comprised of seven males and 
tivo females, ranging in age from 25 to 72 years, with 
a somewhat higher average age than the atrophic gas- 
tritis group. In the pernicious anemia cases the di- 
gestive symptoms were less prominent and the general 
symptoms more prominent than in the atrophic gas- 
tritis patients. The chief digestive complaints were 
nausea, vomiting and belching. Only four patients 
complained of epigastric distress which was mild in 
all instances. The appetite was good in four cases, 
poor in four, and not mentioned in one. Of the seven 
cases in which a notation of the bowel habit was made, 
three complained of constipation. The fact that two 
of these patients did not complain of digestive symp- 
toms at all (1) might have been due to the predomi- 
nance of the other symptoms of pernicious anemia and 
an incomplete anamnesis by the examiner, or (2) it is 
perfectly possible that the atrophic gastritis may have 
been in an asymptomatic phase since these patients, as 
mentioned above, like those with peptic ulcer, gall 
stones, and many other diseases, have periodic symp- 
toms. Friedenwald and Morrison (6) have demon- 
strated that no patient suffering from pernicious 
anemia is always free from abdominal symptoms. The 
general complaints were much more pronounced. All 
nine of these patients listed weakness and fatigue as 
prominent complaints. Five complained of soreness of 
the tongue or mouth and seven had noticed numbness 
and tingling or dull pains in the extremities. Gastric 
analysis was done in eight cases and all showed a 
histamine proved anacidity. Gastroscopically every 
patient in this group showed atrophic gastritis. 

Some of these patients, even after the blood picture 
had returned to normal, still complained of weakness 
and fatigue. It seems quite possible, therefore, that 
these symptoms might have been due to the atrophic 
gastritis rather than to the insufiicient amount of 
blood or to a deficiency state. The majority of the 


Table II 

Pernicious anemia 


Digestive Symptoms 
Epigastric Distress 


Case 1 

Type 1 

Immed. 

Delayed 

Naus. 

Vom. 

Appet. 

1 

1. L.S. j 

1 

fullness 

X 


X 

X 

fair 


distress 


1 



poor 





XX 

XX 

good 

4. C.E. 

pain 

X 

1 X 

XX 

XX 


5. A.R. 




XXX 

1 

1 XX 

poor 

6. K.D. 

fullness 

X 

! ' X 



good 

7. M.N. 

i 





good 

8. M.M. 




X 

' X 

poor 

9. E.O. 

1 





good 


j General Symptoms 

Head* 


Nervous- 

Weakness 

Sore 

Numbness 

Free- 

ache 

Vert. 

ness 

Fatigue 

Tongue 

Tingling 

HCl 

X 



XXX 



0 




xxxx 


X 

0 


.XX 


XXX 


X 

0 


X 


XX 

X 






XX 

X 

* 

' 0 ' 


X 


xxxx 

X 


0 




XX 


X 

0 


.X 

XXX 

XX 

.X 

X 

0 




XXX 


X 

0 
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pernicious anemia patients felt -vvel] on liver extract 
therapy. It must be borne in mind, however, that some 
of the atrophic gastritis patients likewise showed 
symptomatic improvement with liver extract treatment 
and remissions without any therapy. The histories of 
the pernicious anemia patients showed a similarity to 
those with atrophic gastritis that could not be doubted. 
We observed one patient with atrophic gastritis and 
subacute combined degeneration of the spinal cord, 
but without blood changes suggestive of pernicious 
anemia. This case has been described by W. L. Palmer 
and R. T. Porter (14). Many of her symptoms were 
similar to the symptoms of uncomplicated chronic 
atrophic gastritis. 

Thus we find that the symptoms of atrophic gas- 
tritis, pernicious anemia, and subacute combined de- 
generation of the spinal cord are strikingly similar in 
many respects. 

Since we found general symptoms so frequently in 
atrophic gastritis, the question arose as to whether or 
not these complaints were common in other gastro- 
intestinal diseases. If such were the case, these symp- 
toms would be of no value as a diagnostic lead in 
atrophic gastritis. We, therefore, decided to study the 
histories of patients with peptic ulcer, cholelithiasis, 
other types of gastritis, and psychoneurosis. These 
studies shall be recorded as briefly as possible. 

SUPERFICIAL GASTRITIS PLUS ATROPHIC 
GASTRITIS 

We were able to find nine patients who showed 
gastroscopically a combination of superficial gastritis 
and atrophic gastritis with no other demonstrable 
pathology. The close relationship of superficial and 
atrophic chronic gastritis is known. The slow tran- 
sition of superficial into atrophic gastritis seems to 
prove that atrophic gastritis may be true inflammation 
or the end result of true inflammation rather than the 
result of a deficiency state. All of these nine patients 
had digestive complaints which were possibly more 
troublesome than those of the atrophic gastritis group, 
but which did not present any typical pattern. Three 
of these patients complained of weakness and fatigue. 
The observation of these three cases seems to prove 
that the general symptoms of chronic atrophic gas- 
tritis are due to the changes of the gastric mucosa 
themselves, and not to a primary deficiency state. 

SUPERFICIAL GASTRITIS 

A group of ten patients with superficial gastritis 
was then studied. Digestive symptoms were present 
in all cases and were more marked than in the atrophic 
group. The general symptoms were almost completely 
lacking in the superficial gastritis group. One patient 
complained of increased neiwousness. but there were 
no complaints of weakness, fatigue, sore tongue, or 
any disturbance in- the extremities. 

HYPERTROPHIC GASTRITIS 

In a group of twenty patients with hypertrophic 
gastritis there were eighteen males and two females, 
ranging in age from 2.3 to 54 years. The majority 
of these patients gave histories suggestive of peptic 
ulcer. The general symptoms were inconspicuous in 
this group. Only one of these twenty patients com- 
plained of weakness and fatigue. Nervousness, sore 


tongue, and disturbances in the extremities were not 
mentioned at all. 

GASTRO-DUODENAL ULCER AND 
CHOLELITHIASIS 

We then examined the histories of ten patients with 
gastric ulcer proved by X-ray and gastroscopy and the 
histories of ten patients with cholelithiasis determined 
by roentgenography, surgery, or postmortem. The di- 
gestive symptoms in these two groups require no 
mention here; suffice it to say that none of these 
patients mentioned any of the general sjTnptoms found 
so frequently in atrophic gastritis. 

PSYCHONEUROSIS 

Usually the general symptoms pf atrophic gastritis 
are regarded as manifestations of psychoneurosis. To 
determine whether or not psychoneurotic patients 
frequently offered these complaints, we analyzed the 
histories of ten patients who had been diagnosed as 
psychoneurotics. We did not include patients with di- 
gestive complaints, because they might have had over- 
looked atrophic gastritis. In this group there was only 
one patient who complained of fatigue ; his complaints 
showed best the difference between “organic” and 
psychogenic fatigue. This was a young man twenty- 
five years of age, who had never worked because he 
was afraid that it would make him worse. He wa.s 
financially dependent upon his mother, but did not 
w'orry about it because he knew his mother would not 
“throw him out.” ' He presented multitudinous com- 
plaints of aches and pains in various parts of hia 
body. It seemed quite clear that in this particular 
case the fatigue, as well as the other symptoms, was 
part of a defense mechanism against the distasteful 
prospect of going to work. None of these patients 
complained of sore tongue or numbness and tingling 
of the extremities. 

The complexity of the reciprocal effects of soul and 
body in somatic diseases is well knowm. Either the 
integrant personality of the patient or specific psychic 
events may influence the origin of symptoms due to an 
organic disease, or may aggravate or.. improve such 
.symptoms, or may even, in relatively rare instance.s, 
aggravate or improve the anatomical features of the 
disease; on the other hand, symptoms caused directly 
by the organic disease may influence the soul and even 
alter apparently the personality itself. These psycho- 
somatic aspects common to every organic disease evi- 
dently cannot be discussed extensively here. Reference 
is made to H. Flanders Dunbar’s (4) outstanding 
compilatory w’ork. However, it may be said that 
neither in atrophic gastritis nor in pernicious anemia 
were the symptoms dependent upon specific psycho- 
genic influences, but seemed to depend almost entirely 
upon the somatic condition, such a behavior being 
quite in contrast to the obvious psychogenic influences 
in diseases such as diabetes and gastro-duodenal ulcer 
(w'hich cannot both be considered as “psychogenic” 
diseases, but which are somatic diseases easily in- 
fluenced by rather unspecific psychic events). Obvi- 
ously, the condition of any patient is aggravated when 
his mental stability is disturbed. 

COMMENT 

From this study of forty-one cases of uncomplicated 
atrophic gastritis it appears that the digestive symp- 
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toms of this disease are not sufficiently characteristic 
to be of much diagnostic value. Only a few general 
statements can be made. The symptoms tend to be 
periodic. Anorexia and nausea are quite prominent. 
The distress is usually of a milder type than is gener- 
ally found in other gastro-intestinal disorders. 

The general symptoms follow a much more constant 
pattern, how.ever, and the presence of these symptoms 
may be considered highly suggestive of atrophic gas- 
tritis. The frequent occurrence of marked weakness 
and fatigue, usually coming on in spells, and often 
unrelated to exertion is the outstanding finding in this 
disease. Increased nervousness or emotional depres- 
sion are common. Fatigue is a symptom common to 
all destructive organic diseases such as carcinoma and 
tuberculosis, but it is usually absent in the benign 
diseases of the stomach. If the general symptoms are 
accompanied by soreness of the tongue and numbness 
and tingling of the extremities (in the absence of 
pernicious anemia) the presence of atrophic gastritis 
is extremely likely. 

Achlorhydria is not a necessary concomitant of 
atrophic gastritis. It occurred in about one-third of 
the cases in this group. Furthermore, there is no 
definite relationship between the presence or absence 
of free hydrochloric acid and the symptomatology of 
atrophic gastritis. The symptoms apparently are due 
to the atrophic gastritis and not to the anacidity. 

Atrophic gastritis, though sometimes secondary in 
diseases such as Hodgkin’s lympho-granuloma, leuke- 
mia and others, rather frequently occurs as a disease 
in itself and is not accompanied by any demonstrable 
pathology elsewhere in the body. It has to be con- 
sidered as a serious disease; that it is capable of 
causing pronounced morbidity, even to the point of 
incapacitation, has been shown by a review of the 
symptoms in this series of cases. We feel, therefore, 
that any patient presenting complaints of this type, 
particularly the very distressing general symptoms, is 


deserving of gastroscopic examination to determine 
whether or not an atrophic gastritis is present. 

The knowledge of the symptomatology of- atrophic 
gastritis and its early diagnosis are important also 
from another viewTioint. The fact that atrophic gas- 
tritis forms the soil for the development of carcinoma 
of the stomach has been well shown by Saltzman (15), 
Konjetznj’- (9), Faber (5), Hurst (8a and 8b), Schind- 
ler and Gold (20) and others. There is almost general 
agreement on this point by gastroscopists throughout 
the world. Polyps are also more apt to develop on the 
soil of an atrophic gastritis. The frequency of carci- 
nomatous degeneration of these polyps has been re- 
ported by Miller, Eliason, Wright (11) and others. It 
it therefore of greatest importance that patients 
suffering from atrophic gastritis should be watched 
very carefully so that any carcinomatous change can 
be diagnosed early. An X-ray and gastroscopic exami- 
nation about every six months should be strongly 
advised. 

CONCLUSIONS 

From a study of forty-one cases of atrophic gas- 
tritis and smaller groups of patients with pernicious 
anemia, psychoneurosis, peptic ulcer, cholelithiasis, 
and the other types of gastritis, we may draw the 
following conclusions : 

1. The digestive symptoms of atrophic gastritis 
are rather indefinite; the general symptoms are more 
characteristic, although an accurate diagnosis is 
possible only by gastroscopic examination. 

2. The syndrome of epigastric discomfort (such as 
fullness, belching, heaviness and pain) and poor appe- 
tite, distressing weakness, fatigue, "inexplicable” 
nervousness, sore tongue, numbness and tingling of 
the extremities is highly suggestive of atrophic gas- 
tritis. 

3. Atrophic gastritis should be regarded as a 
serious disease. 
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Desiccated Hog’s Stomach Extract (Ventriculin) In the Treatment 

of Atrophic Gastritis*^* 
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A ccording to Faber (l), chronic atrophic gas- 
tritis is usualb' found in patients with chronic 
anncidity (with or without pernicious anemia), and 
represents the irreparable end stage of gastritis. 
Jones, Benedict and Hampton (2), however, have 
recently showm that in pernicious anemia, the changes 
characterizing atrophic gastritis may disappear during 
an induced remission. Schindler (3) and Lehman (4), 
as well as the authors (5), have confirmed these ob- 
.servations. Chevallier and Moutier (6), and Lehman 
(41 have reported disappearance of atrophic gastritis 
following administration of iron in microcytic hjTJo- 
chromic anemia, an observation we have also been able 
to confirm (5). Schindler (3) reported a return of 
the gastric mucosa to nomal following liver therapy 
in a case of atrophic gasti-itis not associated with 
anemia. In view of these reports and in view of the 
fact that we had previously found the administration 
of de.siccated hog’s stomach e.xtract to produce sympto- 
matic benefit in patients with achlorhydria (7) (and 
presumably atrophic gastritis), we decided to study 
gastroscopically the effects of desiccated hog’s stomach 
e.ytract. 

According to Schindler (3), Moutier (8) and Hen- 
ning (0), the gastroscopic findings in atrophic gas- 
tritis are typical and usually easil.v recognized. The 
muco.sa is thin, gray, or greenish-gray in color, and 
the rugae are very improminent or wholly absent. 
These changes may be diffuse or patchy in distribu- 
tion. They arc more marked in the pai-s media and 
the upper part of the .stomach. Because of the thin- 
ness of the muco.sa, the lai'ge vessels of the submucosa 
become visible. These are seen as dark blue trunks 
with many larger branches, which are also blue, and 
with finer ramifications which are red. In referring 
to the gastroscopic criteria of atrophic gastritis, Faber 
tl) states. “.Although control tests by anatomical in- 
vestigations are still, to some extent, lacking in such 
diagnosed cases of gastritis, it would seem that wo 
must accept these observations which so accurately 
agree with the anatomical findings we have described.” 

\Vc selected for study five cases of chronic atrophic 
gastritis not associated with pernicious anemia, gastric 
carcinoma, protein deficiency, or obvious vitamin de- 
ficiency. Two of the patients were kiiomi to have 
had post-histamine achlorhydria for five .rears. 

• Frcm tSc Dorartmint of Intomal Mt<Uc!nc. Unlrmlty of Cincinn.ati 
School, nnd the G.ntrlc Lobonitorj-. Cincinnati General 
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throtrrh the cooremtSon of Dr. K. A. Sharp. 

JJettin A. Rollman FrHow In Internal Medicine. 1937-103S. 
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Aomtt 2 191?, 

u 


CASE 1 — ATROPHIC GASTRITIS, ACHYLIA 
GASTRICA: DISAPPEARANCE OF GASTRITIS 
AND RETURN. OF PEPSIN FOLLOWING 
VENTRICULIN THERAPY: RECURRENCE OF 
ATROPHIC GASTRITIS FOLLOWING WITH- 
DRAWAL OF VENTRICULIN 
Clinical History: J. C. (33921), a white male machinist, 
age G8, entered the Gastric Clinic, Cincinnati General 
Hospital, May 28, 1931, complaining of constipation of 
eight years’ duration. For one year prior to entry he had 


Case 1— J. C. (33921) 

Table of gastroscopic findings and treatment 


Date 

Gastroscopy 

Treatment 

8-29.36 

Atrophic Gnstritit: Mucosa pale, rupne Im- 
prominent*, brancblnj; vessels seen. 

Dil. HCI 
min. 16 t.{.d. 

11-23-36 

Atrophic Gattritis: Mucosa pale, branch- 
ing vessels seen; ruene Improminent. 

Ventriculin 

20 gms. start- 
ing 12-5-36. 

3-12-37 

Atrophic Gactritia Improved: Rucae more 
prominent; mucosa less pole: branching 
vessels present; (occasional small, hemor- 
rhaffe). 

Ventriculin 

1C to 20 
gms. dally. 

8-6-37 

Atrophic Gastritis Further Improved: 

Rurac more prominent ; no vessels seen ; 
scnttercfl linear mucosal hcmorrhaircs ; 
mucosa less pale. 

Ventriculin 

discontinued 

8-5-37. 

10-4-37 

Marked Atrophic Gastritis: Rugae absent; 
mucosa pale; numerous small vessels seen. 

Ventriculin 

45 gms. daily 
started 
10-5-37. 

1-3-35 

i 

Moderate Superficial Gastritis. No 

Atrophic Gastritis: Rugae of normal sire; ' 
no blood vessels seen ; mucosa reddened ; 1 

slight excess of mucus. 

Ventriculin 

60 gms. daily 
(1-4.88) 

3-9-38 

Normal Stomach: Mucosa of normal color; 
rugae normal; no blood vessels seen. 

Ventriculin 
discontinued 
Dil. nCI min. 
15 t.I.d. 

3-24-39 

Marked Atrophic Gastritis: Rugae absent; 
grayish mottling of mucosa; branching 
vessels seen. 

1 

1 


experienced cutting, lower abdominal pains, anorexia, and 
loss of weight and strength. 

Physical Examination: Essentially negative. 

Laboratory Findings: The gastric analysis, after hista- 
mine injection, showed achlorhydria. The blood Wasser- 
mann test was negative. 

X~ray Examination: The upper gastro-intestinal tract 
and gall bladder were negative. The descending colon was 
"spastic.” 

Course: For five and one-half years he was treated 
intermittently with Ventriculin, hydrochloric acid, and 
laxatives. There was complete control of symptoms with 
the use of Ventriculin in doses of 10 to 20 grams a day 
and incomplete relief when he was treated with hydro- 
chloric acid. The achylia gastrica persisted. When the 
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patient was given only laxatives the symptoms (except 
for constipation) persisted. 

On August 29, 1936, gastroscopy revealed diffuse 
atrophic gastritis. Achylia gastrica was present without 
anemia. The patient was given dilute hydrochloric acid 
for three months with no objective effect on the gastritis. 
From December 5, 1936, to August 5, 1937, 15 to 20 grams 
of Ventriculin were given daily, and he was symptom 
free. There was a return of pepsin in the gastric juice, 
but the achlorhydria persisted. There was some improve- 
ment of the gastritis. Ventriculin was then discontinued 
for two months. At the end of this time there was a re- 
turn of symptoms, a loss of eleven pounds in weight, and 
an increase in the atrophic changes. Ventriculin was then 
resumed in doses of 45 grams daily. At the end of two 
months there was a disappearance of symptoms together 
with the atrophic changes though a mild superficial gas- 
tritis was present. The dose of Ventriculin was increased 
to 60 grams daily and continued for tavo more months. At 
the end of this period the stomach appeared entirely 
normal. 

Ventriculin was discontinued on March 9, 1938, and the 
patient placed on dilute hydrochloric acid, 45 minims per 
day. This treatment was maintained for an entire year. 
There was a gradual return of symptoms and, on March 
24, 1939, diffuse atrophic gastritis was present. 

In all, twenty-two fractional gastric analyses were done 
after histamine injection. A return of pepsin was noticed 
soon after the institution of Ventriculin therapy, but the 
achlorhydria persisted. 

COMMENT 

This case confirms Faber’s finding that patients 
with chronic anacidity have chronic gastritis. It 
demonstrates the disappearance of the atrophic 
changes with the use of large doses of Ventriculin (45 
to 60 grams daily) and the return of these changes 
after withdrawal of this extract. 

CASE 2 — ATROPHIC GASTRITIS, ACHLOR- 
HYDRIA: DISAPPEARANCE OP GASTRITIS 
AND SYMPTOMS FOLLOWING VENTRICULIN 
THERAPY; RECURRENCE OF GASTRITIS 
FOLLOWING WITHDRAWAL OF VENTRI- 
CULIN 

Clinical History: G. S. (34-14265), a white male janitor, 
age 78, entered the Gastric Clinic, Cincinnati General 
Hospital, April 12, 1937, complaining of epigastric pain. 
He said he had suffered with slight intermittent epigastric 
distress and flatulence since 1922. These symptoms be- 
came particularly troublesome in 1933. The pain was 
sharp, occurred about one to two hours after meals, was 
located to the left of the umbilicus, and at times radiated 


Case'2— G. S. (34-14265) 

Table of gastroscopic findings and treatment 


Bate j 

Gastroscopy 

Treatment 

6-18-37 

Atrophic Gastritis: Ru«ae improminent; 

1 mucosa Errayish ; branchinp: vessels visible. 

Ventriculin 

30 gms. daily. 

11-1-37 

' Atrophic Gastritis Improved: Mucosa 
grayish; rugae absent; no vessels visible. 

Ventriculin 

46 gma. daily. 

1-14-38 

Normal Stomach: Mucosa normal color; : 
rugae of normal size; no vessels and no 1 
grayish patches seen. 

Ventriculin 

discontinued. 

5-16-38 

Atrophic Gastritis (mild): Rugae of 
normal prominence; several small grayish | 
areas present ; no vessels seen. 

DU. HCI 10 
to SO min. 

4-21-39 ' 

1 

Atrophic Gretritis: Rugae decreased; 
branching vessels seen; mucosa grayish- 
pink. 



towards the midepigastrium. Since August, 1936, the pain 
had become more severe, lasting from three to seven hours, 
and had interfered with sleep. Hypodermic injections were 
occasionally required for relief. No apparent benefit was 
derived from a bland diet or soda. Constipation was 
present. His appetite was good. There was no vomiting. 
There were no tarry or acholic stools. There were no 
urinary symptoms. The attacks of pain were not asso- 
ciated with jaundice, chills or fever. He had lost ten 
pounds and was quite weak. 

Physical Examination: Not remarkable. 

Laboratory Findings: Gastric analysis revealed post- 
histamine achlorhydria. (Pepsin was present). The blood 
Wassermann test was negative. Tbe urinalysis and stool 
analysis were negative. There was no anemia. 

X-ray Examinations: The gastro-intestinal series, 
barium enema and gall bladder visualization were nega- 
tive. 

Course: After two months’ treatment with dilute hydro- 
chloric acid, tincture of belladonna and a bland diet, the 
patient lost ten pounds in weight and showed no sympto- 
matic improvement. 

On June 18, 1937, gastroscopy revealed atrophic gas- 
tritis. The rugae were improminent and the mucosa 
grayish. On the lesser curvature of the body of the 
stomach, bluish branching vessels were seen. 

The patient was given 30 grams of Ventriculin daily for 
four months and prompt symptomatic improvement oc- 
curred. However, the achlorhydria persisted. Although 
the appearance of the gastric mucosa was improved, 
atrophic changes were still present. Ventriculin was then 
increased to 45 grams daily, and reexamination two and 
a half months later revealed a normal mucosa. Ventriculin 
was discontinued at this point and dilute hydrochloric 
acid substituted. Pour months later gastroscopy revealed 
a return of atrophic changes in the form of grayish 
patches. 

After eleven more months of hydrochloric acid therapy, 
the atrophic gastritis increased although the patient re- 
mained symptomatically improved. 

COMMENT 

This case again demonstrates the presence of 
atrophic gastritis in a patient with anacidity. Follow- 
ing Ventriculin therapy, there were no subjective com- 
plaints, and the gastric mucosa became normal. When 
the Ventriculin was discontinued there ivas recurrence 
of the gastritis although the symptoms did not return. 

CASE 3 — ATROPHIC GASTRITIS, HYPOCHLOR- 

HYDRIA: DISAPPEARANCE OP GASTRITIS 
FOLLOWING VENTRICULIN THERAPJ 

Clinical History: L. S. (43234), white male machinist, 
age 34, was referred to the Gastric Clinic, Cincinnati 
General Hospital, July 12, 1937, because of epigastric pain 
of two months’ duration. The pain was localized, ap- 
peared about fifteen to thirty minutes after meals, and 
was relieved by soda at times. It was produced by 
cabbage, and fi-ied and greasy foods. He complained of 
a great deal of belching, “sour” eructations, and flatulence. 
The appetite was good. There was no nausea, emesis, or 
tarry or clay-colored stools. There was no history of 
jaundice: there was no loss of weight. 

Past History: Acute rheumatic fever in 1923; conges- 
tive heart failure in 1936. Since 1936 he had been observed 
in the Cardiac Clinic for rheumatic heart disease with 
mitral stenosis and aortic insufficiency together with auri- 
cular fibrillation. 

Physical Examination: Negative except for cardiac 
findings. (There was no evidence of congestive failure). 

Laboratory Findings: The stool and urine analyses 
were negative. The Kahn test was negative on the blood. 
Gastric analysis following histamine revealed hypochlor- 
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hydria and the pre?ence of pepsin. Two biliary dminaRes 
were ncfrativc. There was no anemia. 

.Y-rnj/ ExamiiinHous: Chc.st was negative e.xccpt for 
eardi.ac enlargement prc.scnting a "mitral configuration.” 
GastTo-into.stin.nl .series and gall bladder visualization 
were negative. 

Coumr: For four months ho was treated with a bland 
diet and alkalie.s. Slight relief was experienced at first, 
hut later the pain became more pronounced, was especially 
.severe at night, and at times radiated to the bad:. 

Gastroscopy, November 12, 1927, revealed diffuse 
atrophic gastritis. The mucosa was pale and grayish; the 
rugae improminent. and bluish branching vessels were 
visible on the lesser curvature of the body of the stomaeh. 
The patient was given GO grams of desiccated hog’s 
.stomach (Ventriculiii) daily and a bland diet for the next 
four months. He improved immediately. At the end of 
the four-month period he was symptom-free. 

Gastroscopy, March 7, 193S, showed the rugae. to be of 
normal size, and the mucosa of normal (orange-red) color 
with a .slight increase in the high lights. There were no 
grayi.sh- or grayish-green patches and no visible vessels. 
Two small mucosal hemorrhages were observed. The find- 
ings were practically those of a normal stomach. 

On Anril 18, 1938, word was received that the patient 
had died suddenly of a “heart attack” at home. 

COMMENT 

This ease illustrates marked subjective improve- 
ment following Ventriculin therapy associated with 
disappearance of atrophic gastritis. 

CASE A — ATROPHIC GASTRITIS. HYPOCHLOR- 
IIYDRIA: MARKED IMPROVEMENT FOLLOW- 
ING VENTRICULIN THERAPY 

Cliniral History: B. F. (41C32), nogress, age 21, entered 
the Gastric Clinic, Cincinnati General Hospital, December 
■1, 193G, because of severe abdominal pain of three months’ 
duration. She said for the past ten years she had had 
vague abdominal pain, belching, flatulence, and consti- 
pation. The severe pain, of a stabbing character, was 
located in the left hypochondrium and occurred about 
fifteen minutes after meals. It kept her awake at night. 
Food or soda did not relieve it, but vomiting, which oc- 
curred frequently, did. Her diet seemed adequate in pro- 
teins and %itamins though she complained of anorexia and 
drank alcohol in .sm.nll amounts occasionally. She had lo.st 
ten pounds. There were no chills, fever, or jaundice. Her 
stools had never been tarry or acholic. 

Past History: Not significant except for a primary 
luetic lesion followed by a secondary eruption at the age 
of l-l for which she had never been treated. 

Physic.al E.x.nminntion; Essentially negative except for 
evidences of lues. 

Lubornforii Findiiips: Gastric analysis following hista- 
mine showed hypochlorhydrin and the presence of pepsin. 
The urinalysis and stool analysis were negative. The blood 
Wnssermnnn test was strongly positive. There was no 
anemia. 

X-ray Hxavtliialions: A gastro-intestinal series and 
gall bladder visualization were nejrative. 

Course: Atrophic gastritis was revealed by ga.stroscopy 
on pecember 1-1, 193G. Advised to take 30 grams of Ventri- 
culin daily, she did so irregularly. Gastroscopy, June 14, 
1937, revealed persistence of the atrophic gastritis. The 
mucosa was pale and glistening, the rugae improminent, 
and numerous blood vessels were seen throughout the body 
of the stomach. 

?he then took 30 grama of Ventriculin daily for almost 
two months with disappearance of her symptoms. Re- 
e.xnminalion August 5, 1937, showed marked improvement 
in the appearance of the stomach. Although the rugae 
were still improminent, the color of the mucosa was 


normal, and no vessels could be seen. When she returned 
four months later, December 20, 1937, after receiving only 
500 grams of Ventriculin since her previous examination, 
she was still symptom-free. However, gnstroscopic exami- 
nation showed patchy atrophic changes. 

The patient failed to return for further obseivation and 
treatment. 

COMMENT 

This ease demonstrates almost complete disappear- 
ance of atrophic gastritis associated with marked sub- 
jective improvement after two months of 30 grams of 
Ventriculin a da.v. With less Ventriculin therapy, the 
atrophic gastritis either persisted or, having dis.ap- 
peared, returned. 

CASE 5 — ATROPHIC GASTRITIS, ACHLOR- 
HYDRIA; DISAPPEARANCE OF GASTRITIS 
FOLLOWING VENTRICULIN THERAPY; RE- 
TURN OF HYDROCHLORIC ACID ONE YEAR 
AFTER VENTRICULIN WAS DISCONTINUED 
Clinical History: C. E. (84804), white male, unem- 
ployed machinist, age G2, entered the Gastric Clinic, 
Cincinnati General Hospital, December 1, 1931, eomplain- 
ing of pain in the right side of the abdomen of two months’ 
duration. The pain was cramping in nature, radiating 
from the right upper quadrant to the mid-epigastric 
region. It occurred one-half hour to two hours after meals. 


Case 5— C. E. (84804) 

Table of gastroscopic findings and treatment 


Dato 

GrsUoseopy 

Treatment 

4-7-3G 

**Gaatriti$, Barly Atrophic: Upper j>art 
of I&sscr curvature, praylsh-blue patch. 

Laxatives : 

' later dll. 
IICl. 

11>21>3C 

Atrophic CaKtritia: Rusae very Impromi- 
nent; numerous vessels near eartlia;' 
mucosa pale. 

Ventriculin 

30 rms. 
dally. 

I-r..37 

Atrophic Gaatritia: Rucac still Impromi- 
nent; bmnchlnjr vessels near cartlla: 
mucosa pale. 

Ventriculin 

SO pms. 
daily. 

.'1-29-37 

S^ormal Stomach: Ruune of normal else 
and color; no frraylsh patches or visible 
vessels. 

Ventriculin 

discontinued. 

I0-16-37 

Normal 5;oniac/i; Rucnc prominent; color 
Kood ; no vessels seen ; no irraylsh patches. 

No therapy. 

.VlC-38 

Superficial Caatritia: Ru;;nc normal bIkc 
and color; scrttcroil areas of hyperemia; 
no vessels or atrophic patches ; excess of i 
mucus present; several mucosal hemor- 
rhages. 

No therapy. 

11-22-38 j 

Normal Stomach: Rusae normal in sire 
and color; no vessels seen. 

No therapy. 

3-21-39 

1 

1 

Normal Stomach: Ru;;ac normrl In site; 
no vessels seen. 

No therapy. 


••Kxamiiintujn mnile by Dr. R. Schindler. 


occasionally awakened him at night, and was not relieved 
by food or soda. His appetite was good, but he was afraid 
to eat because of the pains that might follow. He had no 
colic, jaundice, acholic stools, nausea, or vomiting. There 
was no loss of strength or weight. Ho complained, too, of 
moderate constipation, belching and grumbling noises in 
his intestines. 

P.ast History: He had a depressed skull fracture in 
1918 for which he was operated-upon and following which 
he had both petit mal and grand mal seizures. The remain- 
ing past history was negative. 

Physical Examination: Not remarkable except for a 
palpable liver which was firm and extended four finger- 
breadths below the right costal margin but which later 
receded to normal. 

lynboratory Findings: The gastric analysis showed a 
Ijost-histaminc achlorhydria. (Pepsin was present). The 



SCHLICKE AND BAKGEN — “CLUBBED FiNGERS” AND ULCERATIVE COLITIS 


17 


stool and urine analyses were negative. Biliary drainage 
was negative. The blood Wassermann test was negative. 
There was no anemia. 

■X-ray Examinations: A gastro-intestinal series was 
negative. The gall bladder failed to visualize on two 
occasions. 

Course: The patient was observed in the Gastric Clinic 
for five years. His symptoms were controlled by Ventri- 
culin, in doses of 10 grams daily, or, to a lesser degree, 
by dilute hydrochloric acid. Post-histamine achlorhydria 
was present on numerous occasions. 

Dr. Rudolf Schindler gastroscoped him April 7, 1936, 
and found an early localized atrophic gastritis. 

After a little over two months of a bland diet and laxa- 
tives, he was given 30 drops of dilute hydrochloric acid 
daily with apparent symptomatic benefit. However, on 
November 21, 1936, gastroscopy revealed increase in the 
atrophic gastritis. He was then placed on 30 grams of 
Ventriculin daily and showed further subjective improve- 
ment. Evidence of atrophy was still present in the gastro- 
scopy on January 5, 1937, but after two more months of 
Ventriculin therapy, no atrophic changes were found. The 
achlorhydria persisted. All medication was discontinued 
on March 29, 1937. There was no return of the atrophic 
gastritis and the patient continued to be symptom-free. 
Free hydrochloric acid appeared in the gastric contents 
on March 16, 1938, and on at least ten more occasions 
among a total of thirteen analyses done between that 
date and May 12, 1939. 

COMMENT 

This case illustrates disappearance of atrophic 
changes after four months of Ventriculin therapy 


with no return of these changes after two years of no 
therapy. One year after the discontinuance of Ventri-' 
eulin therapy there was a return of free hydrochloric 
acid in the gastric secretion. Whether this occurred 
spontaneously or as a result of the Ventriculin is not 
knoivn. The gastric mucosa was normal on several ex- 
aminations made during the two years after the 
Ventriculin was discontinued, and there was no re- 
turn of symptoms during this time. 

SUMMARY 

Case histories are presented of five patients with a 
gastroseopic diagnosis of chronic atrophic gastritis 
not associated with other gastric disease, pernicious 
anemia, or other anemia, protein deficiency, or obvious 
vitamin deficiency. The patients were given hog’s 
stomach extract, Ventriculin, in doses averaging 30 to 
60 gi'ams per day in addition to a bland or regular 
diet. All five patients shoived marked symptomatic 
improvement together with disappearance of the 
atrophic changes. When the Ventriculin was with- 
drawn in three of the patients, two showed a return 
of the atrophic changes and one an associated return 
of symptoms. In a fourth patient atrophic changes re- 
appeared when Ventriculin was taken in a total dosage 
of 500 grams during a period of four months. 

These results suggest that atrophic gastritis in 
some instances may be due to a deficiency of a sub- 
stance contained in desiccated hog’s stomach extract. 
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"Clubbed Fingers” and Ulcerative Colitis 


By 

CARL P. SCHLICKE, M.D.* 
and 

J. ARNOLD BARGEN, M.D.f 
ROCHESTER. MINNESOTA 


I N the course of certain chronic diseases, especially 
those that involve the lungs, pleura or heart, an 
interesting defoi-mity of the fingers may develop. 
This is characterized by a bulbous enlargement of 
the distal phalanges, associated irith thickening and 
double curvature of the nails. The condition custom- 
arily is referred to as “clubbed fingers.” The toes may 
be similarly affected. Enlargement of the terminal 
phalanges involves mainly the soft tissues, although 
there may he slight tufting and osteophyte formation 
on the bones. The change in the soft tissues consists 
at first of edema and a low grade of inflammation or 
the latter may exist alone; later, fibrosis or deposition 
of fat occurs. In the more severe forms of the con- 
dition, the bones of the hands and wrists may become 
considerably enlarged as the result of subperiosteal 

*FelIow in Surgery, The Mayo Foundation. 
tDivIslon of Medicine, The Mayo Clinic. 

Submitted July 10. 1939. 


proliferation of bone. The bony changes seldom ex- 
tend proximal to the upper third of the humerus or 
femur, but in some cases the whole skeleton may be 
involved. 

CLUBBED FINGERS 

Clubbed fingers have been recognized since anti- 
quity. Hippocrates observed their occurrence in 
certain cases of empyema. Subsequent writers have 
described them in association with advanced phthisis. 
Von Bamberger, in 1889, first called attention to the 
changes which might occur in the long bones. Two 
years later, Marie gave his classic description of the 
condition and bestowed on it its popular misnomer, 
“osteoarthropathie hypertrophiante pneumique” 
(hypertrophic pulmonary osteo-arthropathy) . In the 
early part of the present century, numerous attempts 
were made to dissociate simple clubbing of the fingers 
and hypertrophic osteo-arthropathy.. The exhaustive 
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studies of Locke (11, 12), however, have established 
fairly well the identity of the two conditions. 

ClubbinK of the fingers i.s .seldom a primary con- 
dition, although occa.sional cases do appear in which 
mo.st careful search has failed to reveal any primary 
disea.se (G). In appro.ximately 78 per cent of the cases, 
the condition is secondary to disease of the respiratory 
.system (Locke) (12). Bronchiectasis, pulmonary 
tuberculosis, empyema, mediastinal or lung tumor, arc 
the primary affections commonly present. The circu- 
latory s.v.stem may be the site of the primary disease, 
valvular and congenital defects being the common 
lesions. Isolated cases h.ave been reported to follow 
various disorders of the kidneys and liver, amyloid 
disease and cachexia strumipriva and neuropathic and 
familial varietic.s of clubbed fingers have been dis- 
cussed. 

Pathogcncxis. Because most of the cases of clubbed 
fingers have occurred in association with disease of 


the respiratory system, the name coined by JIarie is 
usually applied to the condition. This not only has re- 
sulted in the widespread use of incorrect terminology 
but also has influenced the direction of investigation 
into the pathogenesis of the condition, placing undue 
emphasis on mechanical factors. Experimental at- 
tempts to produce hypertrophic osteo-arthropathy 
have consisted mainly of endeavors to embarrass 
pulmonary circulation by the induction of chronic 
cough, the introduction of foreign material into the 
pleural cavity or lung or the exclusion or removal of 
portions of the lungs (7, 8, 18). They have been uni- 
formly unsuccessful. Circulatory sta.sis and anoxemia 
remain the most popularly accepted etiologic factors. 

Von Bamberger stressed the importance of toxins 
in the production of periosteal proliferation. Ilis 
hjiiothesis, although it lacks experimental confirniii- 
tion, has many adherents. By way of compromise, 
other workers have suggested that toxins predispo.sod 


Table I 

Sumvmry of significant findings in case reported 
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ll.O Chronic ulccra* jnectum 8c«rre<U PcrirrctAl «\>. 


contracted: 
blectls en«IIy. 


tivo colitis 
from hepatic 
flexure to mld» I 
slcmoW : severe 
involvement of ] 
lermlnnl portion 
of ileum. 


Chronic ulcer- Slcmoid most 
ntive colitis affected. Mucosa 
involvinn entire etlcmatous, 
colon. ulcerated, bleeds 

easily. 


scessca ; rectal 
fistula ; recta] 
Incontinence. 


Chronic 
ulcerative 
colitis with 
extensive 


Osteo- 
arthropathy 
of flnuers. 


Chronic Early osteo- Improved, 

ulcerative arthropathy 

colitis, type 3. of flncers. 


M 4 ir.~ 

-f yr<. 20 


fi.S Chronic ulcer- Lumen con- Entnmeba in- 
ntive colitb trncted to half tcstinalis 
invobinc entire its normal sire; present; hay 
colon with polyps present; fever: osteitis 

mnrhcil shorten- bleeds easily. of richt 
inp. deformity femoral condyle, 

and polypoid 
chanres ; severe 
involvement of 
terminal portion 


P I 15- 1 0 

mcM. i 20 I 


: to ( r.- 

1 yr*. 12 


\ r ; . , 0 

i 2t yr*. 10 


Chronic 
ulrerntive 
colitis with 
ileitis, type I. 


Clubbint; of 
all finRcrs. 


9.1 Chronic ulcer- Lower half of Amenorrhea; Chronic 

ntive colitis rectum bleeds joint pains ulccratl' 

invoivinir entire easily. (knees colitis, i 

colon ; most especially), 

severe chances 
in richt half of 
colon. 

10.8 Chronic ulcer- Mucosa trranu- nronehitis. old Chronic 

ntive colitis, Inr. Bleeds tuberculous ulcernti’ 

distal to easily. Conirac- lesions both colitis, 

hepatic flexure, lion I on n apices, spina 

bn-sis «'f 1 to 4. biflda occulta, 
reUixed anal 
sphincter. 


Chronic Osteo- 

ulccratlvo arthropathy 

colitis, type 3. of fincers. 


Chronic Osloo- 

ulcerative arthropathy, 

colitis, type 1. 


n.9 (Chronic ulcer- {Lumen c<in- Perirectal Chronic 

atise colitis, itracted to 1.2- inbscess. flectal julcemtiv 


mUUmnsverse 2.0 cm. Irreiru- fistula ; rectal 
{colon to n*ctum. lar senrrin::, incontinence; 

- nU*v<!s easily. mastitis. 

Chronic ulcer- Numerous Polyposis, 

r.tive colitis polyps present 
InvoUinK the in searrwl, con- 
colon proximal lm**.tcd rectum, 
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Chronic IMarked 
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Dead 

(following 

ileostomy 

elsewhere). 
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Chronic ?.tfirked ostco- Improved, 

ulcerative arthropathy 
colitis, type 3. of all finKcr*. 


Imcnt of terrnl- I 
fnal portion of { 
ileum. ! 
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the bones to the effects of circulatory stasis, thus in- 
ducing proliferation. Subtle changes in the calcium- 
phosphorous ratio, entei-ogenous cyanosis such as that 
associated with sulfhemoglobinemia or methemoglobi- 
nemia, and the stimulating effect of subperiosteal 
bubbles of nitrogen have been advanced as etiologic 
possibilities. Attempts have been made to place the 
blame on an arthritic diathesis, on tuberculosis and on 
disturbances in the function of various endocrine 
glands. 

It is not our purpose in this paper to add to the 
confusion regarding etiology; rather, it is to empha- 
size the fact that the bowel may be the site of the 
primary disease and that the supradiaphragmatic 
organs e.xercise no etiologic monopoly over hyper- 
trophic osteo-arthropathy. 

CLUBBED FINGERS IN ASSOCIATION WITH 
DISEASES OF THE BOWEL 

Reports of clubbed fingers in association with 
lesions of the bowel are few. In a review of the subject 
of osteo-arthropathy published last year, Penitschka 
stated that the cases in association with dysentery 
were so isolated and so inaccurately described as to 
make it impossible for one to decide whether the con- 
ditions were purely coincidental or actually bore a re- 
lationship to each other. This criticism certainly 
would apply to the case reported by Renner, in 1890, 
but in 1897, Teleky reported a bona fide case of osteo- 
arthropathy which developed in the course of severe 
diarrhea. More recently, several apparently authentic 
cases have been described in the French literature. 
Bensaude, Hillemand and Augier reported three cases 
of clubbed fingers associated with polyposis of the 
colon. At the same time, Brule and Lievre and, in 
1935, Metzger, Ohlmann and Halff reported similar 
cases. Lemierre and Levesque, in 1932, published the 
case history of a man who had clubbed fingers and 
toes following amebic dysentery of si.x years’ duration. 
Brul6, Hillemand and Gaube, in 1937, described two 
more such cases, both following amebic dysentery of 
long standing. Two cases of clubbed fingers following 
inflammatorj’ rectal strictures of two years’ duration 
were reported, in 1932, by Moulonguet and Salomon. 
One of us (Bargen), in a monograph on “The Man- 
agement of Colitis,” in 1935, mentioned that “hyper- 
trophic osteoarthropathy .... is observed occasionally 
in cases of long standing chronic ulcerative colitis.” 



Fig. 1 (Case 6). Severe clubbing of the fingers. 


Fig. 2 (Case 6). Roentgenologic changes of the digital 
phalanges. 

In spite of the extensive investigations on chronic 
ulcerative colitis which have been carried out in the 
last twenty years, there has been no other mention of 
clubbed fingers as a sequel. This seems strange be- 
cause clubbing of the fingers has been encountered so 
frequently in the comparatively sevei'e cases of ulcer- 
ative colitis seen at The Mayo Clinic as no longer to 
occasion surprise. A review of seven cases of clubbed 
fingers occurring in patients under treatment for 
chronic ulcerative colitis within the past two years at 
The Mayo Clinic is herewith presented. 

CLINICAL STUDY 

A summary of the significant features in the 
records of the seven patients who had clubbed fingers 
in association with chronic ulcerative colitis is recorded 
in Table I. There were five men and two women. All 
but one of the patients, a man, aged fifty-five years, 
were in comparatively early adult life, the period in 
which chronic ulcerative colitis is most common. All 
suffered from severe disease of the bowel. The du- 
ration of the complaints in respect to the bowel ranged 
between nine months and ten years, with two to four 
years as the average. The chief symptom was severe 
diarrhea with blood in the stools. Three patients were 
aware of having had fever before admission. All had 
lost weight, two patients had had perirectal abscesses 
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Fig. 3 (Case 6). Severe clubbing of the toes. 


with the resulting formation of a fistula and one of 
the women had amenorrhea. 

On admission, all of the patients appeared poorly 
nourished or emaciated and anemic. In none did 
physical examination disclose any abnormality of the 
heart or lungs. One woman had slight diffuse eniarge- 
ment of the thyroid gland and one man had slight, 
tender enlargement of both breasl;s. Most of the 
patients displayed severe abdominal tenderness when 
first seen. Edema of the feet and ankles was noted in 
two cases. 

Digital and proctoscopic examination of the rectum 
revealed abnormalities in every case. Bleeding on 
slight trauma was the most common finding. ' Edema, 
granular appearance, scarring or contracture were 
found in varying degrees in most of the cases. Polyps 
were present in two of the cases. Incompetence of the 
rectal sphincter was found in three cases; rectal 
fistulas were present in two of these. 

The most consistent laboratory finding was evidence 
of hypochromic anemia. Values for hemoglobin ranged 
between 6.8 gm. and 11.9 gm. per 100 cc., whereas the 
number of erythrocytes was proportionately higher, 
3,690,000 to 4,840,000 per cubic millimeter. Leuko- 
cytes numbered between 5,000 and 10,000 per cubic 
millimeter, the majority being in the vicinity of the 
lower figure. In the absence of significant leukocy- 
tosis, myeloid activity was manifested by the high 
incidence of nonfilamented forms encountered in the 
study of stained blood smears. The flocculation test 
for syphilis gave negative results in every instance. 
Normal specimens of urine were obtained from all of 
the patients. Embadomonas intestinalis was found in 
the stools of one patient; examination of the stools of 


the other patients revealed nothing remarkable except 
the presence of blood and pus. 

Roentgenologic examination of the colon after ad- 
V ministration of a barium enema showed extensive 
severe chronic ulcerative colitis in all cases. Polypoid 
changes were demonstrable in the two cases in which 
such lesions had been discovered proctoscopically, with 
extensive involvement of the terminal portion of the 
ileum in three of the cases, in addition to the colonic 
lesions. 

Roentgenologic examination of the thorax revealed 
no abnormality in five of the patients. Old, fibrous, 
inactive tuberculous lesions were present in the apices 
of both lungs in one case; in the other, evidence of a 
healed primary complex was seen. 

All cases showed clubbing of the fingers. This 
varied from slight enlargement of the tips with “beak- 
ing” of the nails to classical “trommelschliigel” de- 
formity with associated bony changes. In most of the 
cases, clubbing was of comparatively severe degree 
but only in Case 6 was the condition of the toes noted 
(Figs. 1 to 4). 

Other skeletal lesions were few. One patient was 
found to have osteitis of the lower end of the right 
femur, which was thought to be of traumatic origin. 



Fig. 4 (Case 6). Roentgenologic changes of the toes. 
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The woman who had amenorrhea complained of joint 
pains, especially in the knees. The fifty-five year old 
man had spina bifida occulta and hypertrophic ar- 
thritis of the sacro-iliac joints. 

The best indication of the severity of the primary 
disease in these cases is the fact that, of these seven 
patients who had severe chronic ulcerative coliti;?, 
three are now dead, although only two years or less 
have elapsed since their hospitalization. Of the re- 
maining four, one has had a colostomy performed and 
only two are known to be considerably improved. 

COMMENT 

In none of these cases was there evidence of any 
primary disease, save that existing in the bowel. Since 
clubbing of the fingers is usually a secondary con- 
dition, it would seem that chronic debilitating, inflam- 
matory disease of the bowel may serve as its pre- 
cursor, in the same manner as affections of the lungs 
or pleura. To explain the occurrence of clubbed fingers 
as a sequel of ulcerative colitis is as unsatisfactory as 


attempting to expiain its occurrence in association 
with other conditions with which it is more commonly 
associated. It may only be said that it would be diffi- 
cult to hold mechanical factors responsible in these 
cases, except in so far as debility is capable of affect- 
ing the circulation. Bacteria and their toxins, anemia 
with resulting relative anoxemia, faulty intestinal ab- 
sorption, all, are present in severe cases of ulcerative 
colitis but the possible role of these factors in the 
production of hypertrophic digital changes remains a 
matter of conjecture. 

SUMMARY 

In each of the seven cases of clubbed fingers pre- 
sented there was associated severe chronic ulcerative 
colitis. Clubbing of the fingers occurs as a sequel of 
chronic ulcerative colitis more commonly than is 
genei'ally realized. Chronic debilitating inflammatory 
disease of the bowel may lead, in certain cases, to 
digital deformity in the same manner as diseasb of 
the lungs. 
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A SURVEY of the rather voluminous literature on 
barbiturates reveals the singular fact that studies 
pertaining to the effect of barbiturates on digestive 
secretions, and the excretion of barbiturates in these 
juices, are almost entirely lacking. Tatum and Par- 
sons (1), in a short note, merely state that barbital 
diminished gastric secretion less than ether and that 
after anesthetic doses of barbital, pancreatic secretion 
was as good as under ether anesthesia, while Barlow 
(2), in a report on pancreatic secretion, incidentally 
mentioned that he used sodium barbital as an ane.s- 
thetic in acute experiments in which he was able to 
collect satisfactory samples of pancreatic juice. 

The present study was undertaken (a) to collect 
data concerning the secretion of digestive juices 
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under the influence of various doses of barbiturates, 
and (b) to determine the concentration of barbitu- 
rates excreted in the gastric and pancreatic secretions. 

EXPERIMENTAL 

Adult dogs were used throughout these studies. The 
gastric secretion was studied in animals with Heiden- 
hain and Pavlov pouches, the pancreatic secretion in 
animals with permanent pancreatic fistulae of the 
Elman-McCaughan type, and bile secretion in the dog 
with a permanent biliary fistula. The surgical pro- 
cedures were carried out under ether inhalation anes- 
thesia with rigid aseptic technique. Experiments 
were commenced on the third to the seventh post- 
operative day, and the animals were fed liberally of 
raw meat before the intravenous injection or oral ad- 
ministration of barbiturates. When non-anesthetic 



22 


American Journal of Digestive Diseases 


doses of these compounds were employed (such as 100 
milligrams of sodium barbital per kilogram)*, the 
animals would usually eat following the injection. The 
amount of barbiturates in the digestive secretions was 
estimated according to the methods of Koppanyi et al 
(3, 4). 

A. Effect of Barhiturates on the Secretion of Di- 
gestive Juices 

1. Gastric Secretion: Tw'o dogs with Heidenhain 
pouches and one animal with a Pavlov pouch were 


GASTRIC 



-DAYS 


Fig. 1. Upper line 100 represents the effect of 100 milli- 
grams sodium barbital on the volume of gastric secretion 
of a Heidenhain pouch dog weighing 10.9 kilograms. 
Lower line 250 represents the effect of 250 milligrams 
sodium barbital on the volume of gastric secretion of a 
Heidenhain pouch dog weighing 9.6 kilograms. 

used in these experiments. The Heidenhain pouch 
animals received 100 milligrams and 250 milligrams 
of sodium barbital respectively by vein. The animal 
W'ith a Pavlov pouch received 250 milligrams of 
sodium barbital and 100 milligrams of sodium amytal 
intravenously in two consecutive experiments one 
week apart. Throughout the duration of the experi- 
ment the gastric juice was collected through the fistu- 
lous stoma of the pouch in the trained or anesthetized 
dogs for five hours following the daily meal. Pig. 1 
shows two typical experiments on the effect of a 
hypnotic and of an anesthetic dose of sodium barbital 
on the five hour postcibal gastric secretion. In every 
instance, with both Heidenhain and Pavlov pouch 
dogs, there was a decrease in the volume of gastric 
secretion as compared to the secretion in a previous 
control experiment. As shown in Fig. 1, the larger 
the dose of the barbiturate, the greater was the re- 
duction of the postcibal gastric secretion, and the 
more delayed was the return to normal fiow. In most 
experiments there seemed to be an increase in the se- 

*A11 expressed in terms of millicrams per kilogram of body 

weicht. The latter phrase is omitted to as-oid repetition. 


cretion of mucus in the gastric juice following the in- 
jection of barbiturates. 

'2. Pancreatic Secretion: Three dogs, each receiv- 
ing 100 milligrams of sodium barbital intravenously, 
were employed for pancreatic secretion studies. In a 
subsequent experiment one of these animals received 
an oral dose of 100 milligrams of sodium amytal. A 
sterile rubber balloon connected with the cannula was 
utilized to collect the total pancreatic secretion. Fig. 
2 shows the results of a typical e.vperiment. The 
volume of pancreatic secretion dropped sharply under 
the effects of barbiturates, and in one case the flow 
ceased completely. The cessation of the flow was not 
due to obstruction or dislodgement of the cannula, as 
was shown by subsequent postmortem examination. 

3. Bile Secretion: No reduction in the flow of bile 
was observed in one dog receiving 50 milligrams of 
sodium amytal intravenously. - 
B. Excretion of Barbiturates hi Digestive Secretions 

1. Gastric Secretion: Following the administra- 
tion of 100 milligrams of sodium barbital intraven- 
ously to one animal, the concentration of barbital 
varied from 0.05 milligrams to 0.08 milligrams per 
cubic centimeter on the first day, decreased to 0.005 
milligrams on the second day, and - could not be de- 
tected in the gastric juice on the third day. Following 
the administration of 250 milligrams of sodium bar- 



— DAYS 

Pig. 2. Dog weighing 10.7 kilograms with permanent 
pancreatic fistula. The graph represents the effect of an 
intravenous injection of 100 milligrams of sodium barbital 
on the volume of pancreatic secretion for six consecutive 
days following administration. 

bital in a representative experiment, the concentration 
of barbital in the gastric juice was 0.4 milligrams per 
cubic centimeter on the first day, 0.1 milligrams per 
cubic centimeter on' the second day, and gradually 
disappeared during the next few days. In every case 
the dogs excreted from the pouch less than 1.0 per 
cent of the total dose administered. The secretion 
from both the Heidenhain and Pavlov pouches repre- 
sented approximately one-sixth of the total gastric 
juice. For e.xample, in one animal 3.G milligrams of 
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the total dose of 1090 milligrams was excreted from 
the miniature stomach during the postcibal collection 
period in three days. In another, 20.65 milligrams of 
a total dose of 2400 milligrams was excreted in the 
gastric juice from the pouch. In an exceptional case, 
in the Pavlov pouch dog, in which the decrease of flow 
was veiy marked, the concentration of barbital in the 
gastric juice attained a level of 1.35 milligrams per 
cubic centimeter following the administration of 100 
milligrams of sodium barbital, and 0.1 milligrams per 
cubic centimeter following the administration of 50 
milligrams of sodium amytal intravenously. But even 
in this animal the output of the barbiturate in the 
pouch juice was only 0.9 per cent for barbital and 0.1 
per cent for am 3 ^tal, which represents a total gastric 
excretion of 6.4 per cent and 0.6 per cent respectively. 

2. Pancreatic Juice: In some animals, following 
the injection of 100 milligrams of sodium barbital 
intravenously, no barbital was detectable in the pan- 
creatic juice on the first day inasmuch as the secretion 
stopped altogether. Other animals e.xcreted only slight 
amounts of barbital on the first daj'. In a typical ex- 
periment on the animal represented in Fig. 2, the con- 
centration of barbital on the second day was 0.15, on 
the third day 0.09, on the fourth 0.06, on the fifth 
0.0025, and on the sixth 0.001 milligrams per cubic 
centimeter. Following the administration of 100 
milligrams of sodium amytal by mouth to another dog, 
the drug appeared in the pancreatic secretion on the 
first day, the concentration in the first six hours (18 
cubic centimeters of juice) being 0.03 milligrams per 
cubic centimeter, and during the following eighteen 
hours (19 cubic centimeters of juice) it increased to 
0.14 milligrams per cubic centimeter. Further figures 
could not be obtained since the flow of juice ceased in 
this particular animal. In no case did any dog excrete 
in the pancreatic juice more than 1.0 per cent of the 
total dose administered. One animal e.xcreted 7 milli- 
grams of a total dose of 1680 milligrams of sodium 
barbital, while another excreted 9 milligrams of a 
total dose of 1070 milligrams of sodium barbital and 
only 3.4 milligrams of a total of 1060 milligrams of 
sodium amytal in a subsequent study. 

3. BUe Secretion: The amount of barbiturates in- 
the bile was not determined due to the interference 
of the bile pigments in the colorimetric estimation of 
the drug. 

It should be stated that the loss of a fraction of the 
barbiturates in the digestive secretions did not affect 


the recovery time from the hypnosis of anesthesia pro- 
duced by these drugs. 

DISCUSSION 

The results obtained in these experiments indicate 
that hypnotic and anesthetic doses of barbiturates 
interfere with gastric and pancreatic secretion. They 
also show that onlj>' small fi-actions of the barbiturates 
administered are excreted in the pancreatic juice, 
while rather significant afnounts of the drugs may be 
excreted in the gastric juice. 

Since this appears to be the first systematic study 
on the effect of barbiturates on gastric and pancreatic 
secretions, and the excretion of barbiturates in these 
secretions, it may be well to call attention to a possible 
clinical significance of these findings. Barbiturates 
are used clinically, both in hypnotic and anesthetic 
doses, and in individuals having organic and func- 
tional gastro-intestinal disorders. It should be kept in 
mind that a significant depression of the gastric and 
pancreatic secretions may follow the use of barbitu- 
rates in these cases. The experimental data indicate 
that the return to normal flow is rather prompt after 
hjTmotic doses, whereas after anesthetic doses the se- 
cretions may be markedly depressed for as long as 
four days. The hyposecretion of gastric juice follow- 
ing barbiturates may explain at least in part the 
benefit of these drugs as adjuncts in the therapy of 
peptic ulcer. 

Although rather significant amounts of adminis- 
tered barbiturates are excreted in the gastric juice, it 
is felt that gastric lavage, unless repeated frequently, 
is not warranted in the treatment of poisoning from 
toxic amounts of these drugs given parenterally, or 
after complete absorption of a large oral dose. Con- 
tinuous gastric siphonage in such cases may be of 
some therapeutic value. 

SUMMARY 

Barbiturates in large hy'pnotic and anesthetic doses 
produce a reduction of the gastric and pancreatic se- 
cretions, with a prompt return to normal flow after 
hj'pnotic doses, and a delayed return after anesthetic 
doses. Barbiturates are e.xcreted in the pancreatic 
juices in very small amounts, and the maximal post- 
cibal excretion in the gastric juice is approximately 
5 per cent. 
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O NE of the most difficult tasks confronting an in- 
vestigator in the medical sciences is the assay of 
a new therapeutic agent in the treatment of a 
functional disturbance when subjective findings alone 
are available. Nevertheless, if progress is to be made, 
such conditions must be studied by such means as are 
available. Positive conclusions may not be permis- 
sible, but opinions obtained as the result of study may 
stimulate further obseiwations by others, and similar 
conclusions on the part of numerous investigators may 
finally achieve the status of facts. It is in this spirit 
that we have approached an investigation of the effect 
of the Vitamin B complex as a whole, and of such indi- 
vidual fractions as are available, on functional di- 
gestive disorders. 

So-called functional gastro-intestinal disturbances 
perhaps constitute the majority of all digestive con- 
ditions for which the physician is consulted. While 
rarely threatening the life of the individual, these dis- 
turbances are only too often the cause of chronic 
invalidism. Treatment is but too frequently unsatis- 
factory, or may give adequate results only at the cost 
of drastic modifications in diet at which the patient 
rebels and which suggest to him and others that he 
is not a normal person. In fact, either the dietary 
limitations imposed by a physician or those adopted 
by the patient himself may tend to produce deficien- 
cies in certain essential food substances. 

The many facts, clinical and experimental, which re- 
late. the members of the Vitamin B complex to di- 
gestive function need not be reviewed here in detail. 
The more pertinent material will be considered below 
in relation to our own findings. But it was because of 
this known relationship and because it has been sug- 
gested that a considerable percentage of Americans 
may be deficient in the B vitamins (1, 2), and finally 
because we had available a high potency concentrate* 
of the Vitamin B complex, that this study was under- 
taken. VTien we found that the Vitamin B, complex 
was effective, we extended our observations in an at- 
tempt to determine which .factor or factors were re- 
sponsible for the therapeutic effect. At the time we 
began the preparation of this paper, the excellent con- 
tribution of Borsook, Dougherty, Gould and Kremers 
(3) on the same subject was published. These authors 
reported good therapeutic results from the adminis- 
tration of Vitamin B complex, and presented evidence 
indicating that thiamin (Vitamin B,) is not respon- 

♦From the Department of Physlolotry and Pharmacology, Northwestern 
University Medical School. 

Sote: The yeast extract used is manufactured by Vico Products Co.. 

1919 North Clyboumc, Chicago, 111. 

♦This concentrate was kindly supplied to us by Vico Products Co 
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sible for the effects obtained. It is a satisfaction to be 
able to confirm these authors in every respect, and 
especially interesting since we obtained similar re- 
sults with a concentrate of the e.xtractives of yeast, 
while Borsook, et al; employed a rice concentrate. We 
are also presenting additional evidence establishing 
the existence of a Vitamin B deficiency in many of 
these patients with complaints of functional origin 
referable to the digestive tract. Since the existence of 
many factors in the Vitamin B complex has been sug- 
gested by various workers, the problem of establishing 
which factor or factors is responsible for the thera- 
peutic effects is a difficult task. We believe, however, 
that we have also been able to obtain a partial solution 
of this problem. 

Early in this investigation we were forced to con- 
sider whether our patients were actually deficient in 
any B complex factor or whether our results could be 
explained by a pharmacologic action of the B complex 
concentrate we were employing. This therapy, in many 
cases, was so effective that we questioned whether 
such a high percentage of these individuals could be 
as deficient as our observations indicated. We, there- 
fore, desired some criterion of B complex deficiency in 
addition to the therapeutic effect of the B complex 
concentrate. At the time this study was undertaken, 
there were few methods available for the determi- 
nation of deficiency relative to any member of the B 
complex. We finally selected the measurement of 
thiamin excretion in the urine by rat growth assays 
as open to less critieism and having a smaller element 
of error than any other available method. Although 
our assays for urinai-y thiamin excretion provide in- 
formation concerning only one of the several factors 
supposed to be present in the Vitamin B complex, we 
believe that such determinations were the only en- 
tirely satisfactory means of demonstrating Vitamin B 
deficiency at the time these investigations were 
carried out. The fact that the various members of the 
Vitamin B complex are known to occur together in 
most foods and that multiple deficiencies of members 
of the B complex are common, suggests that an assay 
for thiamin permits us to make assumptions concern- 
ing the other components of the complex. 

METHODS 

Thirty-four of our forty-four patients were dis- 
pensary cases, the rest being from private practice. 
Complete X-ray examinations were performed on all 
of our patients. No patient is included in this series 
in which the X-ray examination or laboratory tests 
suggested organic pathology, except in one case of 
diverticulosis of the colon where it seemed obvious 
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that the diverticuli could not account for all the sub- 
jective symptoms. Specifically, all patients were ex- 
cluded in whom there was any question of the normal- 
ity of the duodenal bulb or the function of the gall 
bladder. Those who had been receiving dietary man- 
agement were requested to continue the same dietary 
practice unchanged during Vitamin B therap 3 L Where 
justice to the patient required that other forms of 
therapy be given concomitantly with administration 


Table I 

Results of Vitamin B complex therapy in U patients 
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Number 
with 1 

Symptom j 

1 j 

Satis- 
factory t 
Kesults ' 
on 1 

Therapy 

Partial 

Relief 

1 

' No 
' Relief 

1 

! 

I Unco- 
operative 

Flatulence | 

34 

22 ' 

C 

1 ' 

' 2 

Abdominal 

distress 

31 ; 

1 20 

i 

5 

1 

1 ^ 

3 

Alternate 
constipation ■ 
and diarrhea 

1 

21 

16 

2 

2 

j 

1 

Constipation 

only 

13 1 

! 

9 

1 

2 

1 1 

Diarrhea 

only 

, 

4 

2 

1 

1 

Skeletal 

pains 

M i 

[ 

8 t 

3 1 

2 

1 

Weakness 
and fatisuc 

12 

6 i 

1 

2 

1 

Nervousness 

s 

5 

2 


1 

Anorexia 

7 

7 
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of the B complex we have excluded the patient from 
our series, including only patients to whom no other 
treatment was administered while the effect of the B 
complex concentrate was being studied. 

The Vitamin B concentrate that we used is made 
from brewer's yeast bj' extraction and concentration 
of the extract at low temperature. It contains all the 
water and alcohol soluble extractives of the yeast. The 
solid content is approximately 40 per cent, the thiamin 
(Vitamin B,) content ' 125 International Units per 
gram, and the ribofiavin (Vitamin G) content 35 
Sherman-Bourquin units per gram. At the beginning 
of therapy each patient received two teaspoonsful (8 
grams) of this concentrate per day; after the thera- 
peutic effect had been established the dose was fre- 
quently reduced in order to determine the minimal 
amount that was effective. This concentrate was given 
to 44 patients for periods of from 3 months to 1 year. 
In 11 cases the concentrate was alternated with 
crj-stalline thiamin (1500-2000 I. U. per day) and in 
9 cases with ribofiavin (Vitamin G) concentrate that 
contained no other members of the Vitamin B complex 
(600 Sherman-Bourquin units per day). The thiamin 
and riboflavin were given for comparison with whole 
Vitamin B complex in an attempt to determine 
whether these substances were I’esponsible for anj' or 
all of the observed impi-ovement. Since thiamin and 
ribofiavin were found therapeutically ineffective, they 
constitute a control group. It may be noted that these 
20 patients all showed improvement on whole complex. 

Nicotinic acid was given in doses ranging from 100 
to 200 mgm. per day, 100 mgm. b.i.d., p.c., being given 
if it did not produce a marked flushing of the skin, 
and a smaller dose if unpleasant reactions were ob- 


tained. In no instance did 50 mgm. b.i.d., p.c., produce 
more than a slight feeling of warmth. A total of 42 
patients received nicotinic acid, 22 of these were indi- 
viduals who had previousl}' been given, or were later 
given, whole Vitamin B complex. 

The urinary thiamin output of 21 patients was 
assayed by the method of Helmer (4). Urinary 
thiamin excretion was also determined by the same 
method in individual 5 day urines from 6 normal 
medical students and in a pooled specimen represent- 
ing the urinary excretion of 10 normal medical 
students for 5 days. An attempt was made to select 
the most typical patients for assay. Urine was col- 
lected under toluol for a five day period, each day's 
sample being brought to the laboratoiT as soon as 
collection was complete. The urine was adjusted to 
pH 4.5, and the thiamin adsorbed on 5 grams of 
Lloj'd’s reagent. The adsorbate was filtered, air dried 
and fed to young albino rats, previously depleted of 
thiamin by a thiamin-free diet. 

Weighed portions of the adsorbate were mixed with 
small amounts of the thiamin deficient diet and fed in 
supplement dishes. It was found that 5 grams repre- 
sented the practical limit of the amount of adsorbate 
which a rat would eat in 24 hours. As a result, 5 I. U. 
excretion per daj' was the least amount that could be 
assayed. Patients whose urinaiy output of thiamin 
fell below this are simply reported as less than 5 I. U. 
per day. Our observations confirm the general finding 
that after a day or two, the rats on assay readily eat 
an adequate supplement, but tend to spill a supplement 
which is nearly devoid of thiamin. The weight changes 
of the assay rats were compared in the usual way with 
gains of groups of rats which were fed international 
standard at two levels. A number of animals were fed 
yeast concentrate or crystalline thiamin to make sure 
that ( 1 ) the diet was deficient only in this component. 


Table II 

Comparison of satisfaetoi'y restdts on Vitamin B 
complex and nicotinic acid 



Percentntre Satis- 
factory on Vitamin , 
B Complex 

Percentage Satis- 
factory on 
Nicotinic Acid 

Flatulence 

07 

57 

Abdominal distress 

04 

50 

AUernatinp consti- 
pation and diarrhea 

74 

69 

Constipation only 

76 

1 

Diarrhea only 

60 

50 

Weakness and 
fatisrue 

1 60 

17 

Nervousness 

1 03 

16 

Anorexia 

! 100 

30 


and (2) the animals were capable of normal response 
to the vitamin. 

RESULTS 

The specific symptoms exhibited by our patients and 
the responses of each symptom to treatment with 
Vitamin B complex are listed in Table I. Similar data 
for a comparison of satisfactory results from the use 
of whole complex and nicotinic acid is shown in Table 
II. While the changes as listed, often occurred ivith 
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Table III 

Vrinaru outptit of T}iia7niti in patients with functional 
digestive disturbances and m normal individuals - 


rntient 

Thiamin 

Output 

(l.U. 

Per Bay) 

Clinical 
Result I’rom 

B Complex 
Therapy 

Chief Symptoms Prior to 
Therapy 

1 

8 

Good 

Distress, constipation, flatulence, 
starch intolerance. 

2 

15 

Poor 

Constipation, bloatinR (diverticu- 
losis of colon). 

3 

<5 

Did not re- 
turn to clinic 

Flatulence, constipation. 

4 

<5 

i Good 

Flatulence, alternating: diarrhea 
^ and constipation. 

6 

7 

Good 

Flatulence, distress, fatigue. 

C 


Did not re- 
turn to clinic 

Distress, bloatins, nervousness. 

7 

<5 

Fair 

; Bloatintr, moderate distress. 

s 

<5 

Good 

Distress, bloating, alternatinc 
; constipation and diarrhea. 

y 

9 

Good 

Flatulence, anorexia. 

10 

<5 

Good 

Distress, 

11 

18 

Good 

Alternating diarrhea and consti- 
pation. flatulence. 

12 

<S 

Good 

Flatulence, constipation. 

13 

<5 

Good 

Distress, flatulence, skeletal pains. 

1-1 


Left city 

Distress, constipation. 

15 

25 

Poor 

Constipation of long standing. 
Moderate distress. 

16 

<5 

Good 

Diarrhea, flatulence, distress, 
weakness. 

17 

<E 

Could not 
tolerate 
complex 


lb 

<r> 

Fair 

Sensitivity to specifle foods alter- 
nating constipation and diarrhea. 

10 

<0 

Fair 

Alternating constipation and 
diarrhea, distress. 

20 

<5 

Good 

Distress, flatulence, constipation. 

21 

<E 

Good ^ 

Flatulence only. 


NORMALS 


1 

20 

2 

45 

3 

<E 

4 

10 

6 

16 

6 

12 

7-16 

20 

(Pooled spec.) 



surprising promptness, it is our observation that the 
full effect of treatment is not manifested for a con- 
siderably longer time. 

Although our series of patients receiving crystalline 
thiamin and riboflavin concentrate is small, we wish to 
mention them because we believe them to be well con- 
trolled. Some had shoivn excellent improvement on the 
whole complex and were changed to either thiamin or 
riboflavin with recurrence of their symptoms. Others 
were given these substances for a considerable period 
of time as their first medication and subsequently re- 
sponded to whole B complex. In no instance was any 
definite effect on gastro-intestinal tract symptoms 
noted as a result of thiamin- or riboflavin. Results 


with these materials were in striking contrast to those 
with whole complex or nicotinic acid. 

The results of our determinations on urinary 
thiamin output are listed in Table III. Various authors 
are in agi-eement in giving 15 to 20 I. U. per day as 
the urinary excretion of normal individuals on an 
adequate diet. Harris, Leong and Ungley (6) conclude 
from their studies that an excretion of less than 12 
I. U. daily indicates that the diet contains a subnormal 
amount of Vitamin Bj. Goudsmit and Westenbrink 
(G) have obtained similar results by a different 
method. Even though we do not believe that thiamin 
can play an appreciable role in the therapeutic effects 
obtained with the concentrate that we have used, the 
fact that the urinarj' thiamin output is low in the 
majority of these cases strongly suggests that the 
diet has not been adequate in those foods that contain 
the B complex. Whatever fraction or fractions of the 
complex are responsible for the therapeutic effect may 
therefore be suspected of being deficient. Nicotinic 
acid is certainly one of these fractions but the methods 
for the determination of this substance are unsatis- 
factory, and thus far we have been unable to deter- 
mine the presence of deficiency except by therapeutic 
test. 

The rationale of the use of the B comple-x in 
functional gastro-intestinal conditions has been sug- 
gested by a large number of previous clinical and ex- 
perimental studies, of which but a few can be 
mentioned. Borsook et al (3) have reviewed the perti- 
nent literature and have discussed the possibility, de- 
nied by some investigators, that a condition as fre- 
quently seen as dysfunction of the gastro-intestinal 
tract can be due to a subclinical insufficiency of the B 
vitamins. Steinberg (7) reporting on the use of the 
B complex states that it restores normal tone whether 
the bowel was originally hypo- or hypertonic. Other 
investigators, as a rule, have related Vitamin B de- 
ficiency to atony of the bowel rather than to hyper- 
tonicity (9). The occurrence of anorexia in Vitamin 
B deficiency is too well known to require comment; it 
occurs in man and in all animals that have been 
studied. Constipation also, in man at least, has fre- 
quently been found to relate to B deficiency. We have 
not, however, been impressed by the frequency with 
which anorexia and constipation have occurred in our 
series of cases, even though these are the principal 
gastro-intestinal symptoms which others have corre- 
lated with lack of Vitamin B. 

It was our obseiwation that the patient who had a 
tendency to periods of alternating constipation and 
loose stools associated with abdominal distress and 
with flatulence was benefited most strikingly. We are 
well aware of the psycho-neurotic tendencies exhibited 
by a large percentage of these patients and also their 
tendency to show temporary improvement on any type 
of therapy offered them whether medicinal or psychic. 
The ivhole vitamin complex which we employed had a 
most disagreeable taste which had to be disguised 
for many patients. We often had the experience of 
patients obtaining a satisfactory result and returning 
6 to 12 months later ivith a recurrence of identical 
symptoms and asking for more of the “bad tasting 
medicine.*’ 

Our eiddence that neither thiamin nor riboflavin is 
the effective fraction of the Vitamin B complex may 
explain our observation that large dosages are neces- 
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sary for optimum results. The nicotinic acid content 
of the concentrate is not definitely known, but it is 
probable that the amount used supplies not more than 
100 mgm. (in the form of nicotinamide) per day. 
Thus one of the limiting factors is presumably nico- 
tinic acid; it is quite possible that other fractions 
which contribute to the therapeutic effectiveness of 
the concentrate are also present in small amounts rela- 
tive to thiamin and riboflavin. 

In a previous preliminary report by Crandall, Ches- 
ley, Hansen and Dunbar (10), evidence has been 
presented that the P-P factor (nicotinic acid or physi- 
ologically equivalent derivatives) is essential to 
normal gastro-intestinal motility. The disturbances 
incident to frank pellagra are well known. It there- 
fore seems quite possible that a part of the beneficial 
effect of whole Vitamin B complex may be explained 
by restoration of normal gastro-intestinal motility in 
patients with a borderline P-P factor deficiency. It is 
unlikely, however, that this is a complete explanation 
of the effect of whole complex, especially since our 
data indicate a superiority of whole complex over 
nicotinic acid alone. This superiority is especially 
striking with regard to the effect on neiwousness, 
weakness, and anorexia, the first two of which are 
often such prominent symptoms that some of the 
patients might be termed neurasthenic. Perhaps other 
fractions of the complex which are not as yet avail- 
able in pure form may be essential for the full effect. 
Combinations of nicotinic acid, thiamin and riboflavin 
should also be tested at a future date to determine 
whether these substances in conjunction can replace 
the whole complex. 

We do not wish to suggest that nicotinic acid in 
pure crystalline form should find a place in the treat- 
ment of functional digestive disorders. The use of 
whole Vitamin B complex appeals to us as a more 
rational procedure because: (1) in our experience it 
produces better therapeutic results, and (2) it is 
probable that deficiencies of several B complex 


fractions are more common than deficiencies of a 
single factor. 

The tabulation and evaluation of subjective symp- 
toms referable to the digestive tract is difficult and is 
certain to be associated with an element of error. 
Granting this, we are of the belief that Vitamin B 
complex therapy offers more to many patients with 
functional gastro-intestinal disturbances than any of 
the regimes of careful dieting, antispasmodics, se- 
dation, etc., now in common use. That the employment 
of the B complex is logical seems clearly indicated by 
our finding of a decreased urinary output of thiamin 
in a high percentage of our patients, which also pre- 
sumes a deficiency in the other fractions of the B 
complex. 

CONCLUSIONS 

1. A high percentage of patients with functional 
digestive disturbances are improved by the adminis- 
tration of a Vitamin B complex concentrate in large 
doses. 

2. That these patients are deficient in the Vitamin 
B complex is suggested not only by the results of 
therapy, but also by the demonstration of an abnor- 
mally low excretion of one of the B complex consti- 
tuents (thiamin). 

3. Preliminary tests indicate that effectiveness of 
the whole complex is not due to Vitamin B^ (thiamin) 
or to Vitamin B, (riboflavin). 

4. Part of the effectiveness is due to the action of 
the nicotinic acid; however, the therapeutic use of 
pure nicotinic acid is not suggested for reasons given. 
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T he disease of peptic or gastro-duodenal ulcer ex- 
hibits a number of characteristics which are inti- 
mately related to the endocrine pattern and the 
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autonomic nervous system. Our efforts described in 
this paper have had to do mainly with these basic or 
endogenous mechanisms rather than with the more 
obvious problems conceniing this syndrome. 

We believe that the posterior lobe of the pituitary 
gland fills a most important part in regard to this dis- 
ease and others before us have been of somewhat the 
same opinion. Rogers (1), as early as 1916, demon- 
strated that posterior pituitary extract would reduce 
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gastric secretion and he believed that it operated by 
way of the vegetative nervous system. These results 
were still later confirmed by the w'ork of Hess and 
Gundlach (2) and Hoffman (3) with both human and 
animal e.x-periments. This pharmacologic action was 
employed by Drouet (4) in 1933, along with a bland 
diet, in the management of peptic ulcer. The good I'e- 
sults reported by him were confirmed by Kucikowna 
and Olszewski (5) and Negri (G). The reduction of 
gastric secretion was not a uniform finding in their 
hands and little mention was made of the disagreeable 
side actions of pituitrin given hjiiodermically. 

The reason for our interest in this problem was the 
observation in a few instances of an unexplained 
polyuria with nocturia associated with duodenal ulcer; 
this was pointed out in our preliminary report (7), 
January, 1937, and repeated in later publications (8, 
9). None of the usual causes including the taking of 
e.xcess milk and alkali could explain this mild but defi- 
nite disturbances of water metabolism. This original 
observation suggested a probable related etiology of 
peptic ulcer and diabetes insipidus. Beltrametti and 
Rettanni (10) have observed a greater response of 
gastric secretion to the same stimulus in cases of dia- 
betes insipidus as compared with normal subjects. A 
few of our patients noticed nocturia along with loss of 
weight and fatigue beginning several days before the 
first ulcer symptoms. The total day and night urine 
volumes and their respective average specific gravities 
were followed at frequent intervals for a period of 
weeks in a patient who had recovered from a duodenal 
ulcer treated with posterior pituitary powder intra- 
nasally (Fig. 1). There was a definite upturn in both 
the day and night urine volumes and a diminution in 
the specific gravities several days before the initial 
symptoms of a recurring ulcer. This urinary disturb- 
ance was observed in twenty of our series of seventy- 
six peptic ulcer cases. Under treatment with pituitaiy 
preparations, twelve of these, all young individuals, 
enjoyed rapid and complete relief of these symptoms. 
The remaining eight cases obtained varying degrees 
of improvement. These symptoms might have been 
due in part to e.xcessive parasympathetic tonus, which 
is the ejector innervation of the bladder. 

Doubtless the endocrine .system has much to do wdth 
the development of a certain constitutional type and 
gasti'o-duodenal ulcer is frequently found in indi- 
viduals exhibiting the same characteristics (11). 
Sixty-nine of our patients were of a normal or linear 
type of body build with the great majority being of 
the latter sort, only seven being broad, stout indi- 
viduals. Only three of these seventy-six patients were 
females and each had passed menopause. The family 
history was positive for this condition in eighteen per 
cent of this series, and one couple of identical male 
twins were treated. A nen’ous, intense personality 
was apparent in fifty instances. The blood pressure 
was normal, or below in every patient. 

Four cases of duodenal ulcer treated by frequent 
hj-podermic injections of pituitrin derived good re- 
sults. but the disagreeable side effects prevented 
further use of this method of administration. Smith 
(12) has sho^\•n that one hundred and sixty milli- 
grams of posterior pituitary lobe powder taken by 
intranasal insufflation, which is the equivalent of forty 
international units of pituitrin hypodermically, will 
control the average severe case of diabetes insipidus. 
This route of administration was next employed. 


After instruction, the ulcer patient gave to himself 
forty milligrams, or approximately two-thirds of a 
grain of the powder, a little at a time, onto the upper 
absorptive nasal mucous membranes. Believing that 
this hormone’s activity was mainly needed as the 
stomach empties, it -was taken four times daily, about 
thirty minutes after each meal and at bedtime. The 
tip of the insufflator was inserted about one-half inch 
pointing backward and up into the nostril, and the 
patient taught to exercise exactness in blowing the 
powder on absorptive surfaces and allowing it to re- 
main there, if possible, about two hours. Only very 
few disagreeable side actions of consequence were ob- 
served in any of the cases thus treated. Sensitivity 
reactions to this protein were rare with only two cases 
showing localized erythema of brief duration and two 
with headaches during the first few days of its use. 
A serious nasal discharge following each dose in four 
instances caused this method to be abandoned and the 
oral route substituted. Of coincidental interest are the 
few cases, only two, of hay fever or other nasal aller- 
gies observed in this series of ulcers. 

We definitely prefer this method and have employed 
it in treating fifty-two patients with peptic ulcer- 
ation. It should be continued in full dosage for five 
to six weeks and in half dosage for one or two more 
weeks. Satisfactory results have been obtained in 
varying periods of from three to nine weeks. It is 
advised that this powder be again taken with the first 
symptoms of a recurring ulcer, and it has been given 
in a few instances prophylactically to those indi- 
viduals who have had regular attacks with each spring 
and fall season. We are not aware of any contraindi- 
cation to the use of posterior pituitary powder by this 
method in the management of the ulcer syndrome, 
unless it be pregnancy. 

Two-thirds grain of post-pituitary powder in a 
capsule or compressed tablet four times daily before 
meals was given to twenty individuals having this dis- 
ease. Little or no relief of symptoms was experienced 
in seven cases after at least one week’s trial ; hut each 
obtained the desired result when changed to the intra- 
nasal method. All patients except a few complicated 
ones, remained ambulatory and continued their occu- 
pation. No other medication was employed and a 
regular diet was taken three times daily, omitting 
only the most indigestible foods. Undoubtedly fre- 
quent feedings and the use of alkalies would have been 
helpful, with the posterior pituitary preparation em- 
ployed as an adjunct, but they would have clouded our 
impressions and results. 

This unselected group of cases, accumulating over 
a three year period, consists of seventy-six individuals 
whose ages varied widely with the average being 
thirty-seven years. Jlost patients had experienced 
several previous attacks before the one treated in this 
way. Nevertheless fifteen were obseiwed at probably 
their first ulcei’ation. This therapy was initiated in 
cases having had continuous sj-mptoms from one week 
to one and a half years with the average being five 
and a half months. A previous perforation or hemor- 
rhage was prominent in the history of several and 
posterior pituitary therapy was begun immediately 
after hematemesis in five individuals. All but two un- 
questionable cases had a definite peptic ulcer as diag- 
nosed by careful fluoroscopic and film examination, 
and at times supplemented by gastroscopy, before 
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any treatment- was started. The ulcer was of the duo- 
denal bulb in everj' instance but four — three of these 
being of the gastric lesser curvature, and one of the 
jejunum following gastro-enterostomy. Besides fre- 
quent personal interviews, the roentgenologic exami- 
nation was repeated in almost every instance, four to 
six weeks following the onset of treatment and there- 
after at six month intervals. The disappearance of 
the ulcer was followed very closelj' by repeated X-i’ay 
studies in fifteen patients. 

The excellent results obtained in these cases were 
striking, because of the early onset of improvement 
and its steady continuation in the lai-ge majority. The 
first relief of symptoms was experienced in as short a 
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time as one day, and as long as ten days from the 
start of treatment. As a rule no symptoms or epi- 
gastric tenderness were present after seven to twenty- 
one days. Aside from the specific relief, a gain in 
appetite, weight and strength and improved bowel 
function occurred frequently. It was repeatedly ob- 
seiwed that patients slept better and were less nervous 
shortly after commencing the hormone. 

Nine cases (one gastric ulcer) must be counted as 
failures although three of these having extensive duo- 
denal deformity derived some benefit. The remaining 
sixty-seven cases have been divided into two groups, 
depending upon the findings of roentgen examination. 
Group I is composed of those patients having little or 
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no demonstrable scar accompanying tlie ulcer, while 
Group II includes those having moderate to very ex- 
tensive scarring. A follow-up of three months to three 
years obtains for this number of cases, the average 
being fifteen and one-half months, and many have 
enjoyed continuous good health with no suggestion of 
recurring symptoms. The duodenal deformity has been 
observed either to disappear or to improve in a moder- 
ate number, but when present to function in a non- 
spastic, deliberate manner. Of the thirty-four patients 
in Group I, three experienced a recurrence in one 
year, and three others in over one year — a total re- 
currence of eighteen per cent in three years. Thirty- 
three cases make up Group II which had eight i-e- 
currences in one year and six more after one year — a 
total of forty-two per cent in three years. Two cases 
of this group experienced three different attacks 
apiece. Most encouraging is the fact that all patients 
having recurrences insisted upon again using pos- 
terior pituitary powder and all but two obtained satis- 
factory results. 

Nineteen patients having hypersecretion and hyper- 
motility without demonstrable cause have been treated 
with this hormone. Fifteen derived significant relief 
lasting several months. A few cases with functional 
abdominal complaints unlike those of an ulcer were 
given this drug with absolutely no relief. Placebos, 
both intranasally and orally have been administered 
to a few ulcer patients without either the usual 
subjective or fluoroscopic improvement as noted with 
posterior pituitary preparations. 

If the disease of gastro-duodenal ulcer was accu- 
rately classified as to the predominant etiologic factor 
and posterior pituitary preparations were used where 
best suited, we believe the results would be even more 
impressive. Nevertheless we know that this hormone 
initiates and maintains a condition in the stomach and 
duodenum most conducive to the healing of ulcers. 
Several complicated cases have been healed by this 
procedure, but the response is of course less definite 
where there is a strong diathesis with much scar for- 
mation. Some patients appear to have had a lessening 
of their ulcer diathesis following this therapy as evi- 
denced by a maintenance of increased weight, and 
much loss systemic and gastric irritability to the same 
environmental stresses. 

EXPERIJIENTAL OBSERVATIONS AND 
COMMENT 

The means by which pituitary preparations effect 
beneficial results in the ulcer syndrome affords a diffi- 
cult problem. Dodds and Noble (13) have demon- 
strated in cats that gastric secretion in response to 
all tj'pes of stimulation is inhibited by injections of 
pituitrin. A diminution in volume and not in acidity 
of the secretion was the principle effect. We (7) have 
shown that moderately large amounts of pituitrin will 
in dogs prevent altogether gastric secretory response 
to stimulation by histamine in the usual dosage. Cut- 
ting. ct al (14) state that in cats hj^pophysectomy 
abolishes the regular relationship between blood flow 
and secretion and consequently, the regular smooth 
rel.ationship between acid and volume of gastric juice 
disappears. Manning, Hall and Banting (15) were 
able by continuous electrical stimulation of the vagus 
nerve in the unanesthetized dog to induce gastro-in- 
testinal hyperemia and by combining this procedure 
with eserine administration to cause the formation of 


ulcers. Acetylcholine is well known to increase the 
motor activity of the stomach and Necheles (16) re- 
ports that in small amounts it increases gastric 
secretion and diminishes blood flow through the 
stomach. He further suggests that disturbance in the 
balance between acetylcholine and acetylcholine-ester- 
ase is possibly a mechanism of peptic ulcer production. 
More recently Necheles and Neuwelt (17) have 
demonstrated that pituitrin in small doses prevents 
the usual fall in blood pressure in response to acetyl- 
choline injections. We have confirmed this observation 
in experiments on a series of twenty-two dogs. 

The idea that the occurrence of peptic ulcer might 
be the result of an imbalance in the acetylcholine- 
acetylcholine-esterase mechanism in which acetyl- 
choline activity is excessive and that this imbalance is 
due, at least in part, to disturbed posterior pituitary 
function has much circumstantial evidence in its 
support. Lackey and Slaughter (18) have reported a 
moderately lowered (lowering of 23%) serum acetyl- 
choline-esterase content in a series of peptic ulcer 
patients as compared with normal values established 
for this vicinity. They have also noted that normal 
values in this region are considerably higher than 
those reported from the northern United States and 
Canada. This regional difference might possibly be 
related to the less frequent occurrence of peptic ulcers 
in the South. We are not convinced, however, that 
serum esterase activity is necessarily a true index of 
the readiness with which acetylcholine is destroyed in 
the tissues. It appears that there is probably always 
an excess of esterase. We have not been able to alter 
the acetylcholine esterase activity of the blood serum 
by administration of posterior pituitary preparations 
to peptic ulcer patients or to dogs ; nor have we found 
the values changed in dogs by removal of the posterior 
pituitary lobe. 

We have studied gastric secretory response to his- 
tamine stimulation in four dogs before and after re- 
moval of the posterior pituitary body. The stomachs 
of the animals were evacuated by intubation and 0.02 
mgm. of histamine per kgm. body weight given subcu- 
taneously. The stomach was emptied three times at 
20 minute intervals. Twenty tests were made before 
and fifteen after removal of the posterior pituitaiy 
lobe. In Fig. 2 are shown composite volume and com- 
posite free hydrochloric acid curves of each of the two 
groups of tests. It is seen that there is a definite in- 
crease in both volume and free acid after removal of 
the posterior pituitaiy lobe. 

Previously we have reported (9) changes in gastric 
motility in ulcer patients under pituitarj' therapy in 
which there is a lessening of tone, spasm and motility 
of the stomach and duodenum. In forty-five fluoro- 
scopic examinations of ten dogs whose posterior pitui- 
tary bodies had been removed, we have repeatedly 
observed a heightened motilitj' and spasticity as com- 
pared with that seen in control animals. There was 
no constant difference in emptying time of the stomach 
but in the operated animals the barium meal passed 
into the duodenum in an erratic and irregular fashion, 
only segments of the duodenum being filled at any one 
time and the portions received from the stomach being 
propelled along at a great rate. 

We have made gastroscopic studies on a series of 
seven duodenal ulcer patients during treatment with 
pituitary powder. Five of them were examined before 
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initiating treatment. In every case the gastric mucosa 
exhibited the "ulcer stomach” hyperemia as described 
by Schindler (19) and in three there were mucosal 
hemorrhages. All were examined after three to six 
weeks of treatment and all except one presented an 
essentially normal mucosal appearance. The one ex- 
ception had a partial obstruction and is one of the 
failui’es recorded in our series. Three of the group 
were reexamined after periods of several months when 
recurrences were had and the hyperemia was again 
present. One reexamined two months after treatment 
when symptom-free presented a normal mucosal 
picture. 

A similar series of gastroscopic studies was made 
on a large group of normal dogs. The posterior pitui- 
tary lobe was removed from each of five of the group 
and further observations were made at intervals for 
tivo or three months. In order to rule out the personal 
element in so far as possible, all examinations were 
made by one of us. Normal dogs were included in each 
period of examination, the examiner not being told 
which were normal and which were operated animals 
until after completing his observation. An increase of 
redness of gastric mucosa was apparent in each case 
ivithin a period of two weeks or longer. The change 
was much more pronounced in some animals than in 
others. One e.xhibited mucosal hemorrhage after sixty 
days. Two showing most pronounced hyperemia were 


treated with ten units of pituitrin daily bj' subcu- 
taneous injection in divided doses. Observations re- 
vealed a return to normal appearance after several 
weeks. 

HTjatever may be the immediate cause' for the 
mucosal hyperemia in peptic ulcer patients, it seems 
to us very significant that a similar hyperemia may be 
reproduced in the dog by posterior pituitary deficiency 
and that in either instance its disappearance can be 
brought about by administration of posterior pitui- 
tary preparations. These observations are not opposed 
to the oft-repeated idea that peptic ulcers result from 
ischemia. It is obvious that venous and capillary dila- 
tation might give a hyperemic appearance when, due 
to arteriolar constriction, the actual blood flow is di- 
minished. Actually this is exactly what we should ex- 
pect in a posterior lobe deficiency in that according to 
Krogh (20) the contractile elements of the capil- 
laries are far more sensitive to pituitrin than is 
arterial muscle. Pituitrin in large doses intravenously 
has been shown to diminish gastric blood flow, 
probably by direct action on the musculature of blood 
vessel walls. However, we maintain that posterior 
pituitary principle absorbed slowly (intranasal insuf- 
flation) in small amounts increases gastric and duo- 
denal blood flow by its antagonism to acetylcholine 
(vagotonia), an agent known to diminish blood flow 
there. This has been repeatedly demonstrated in the 
dog by administering an amount of pituitrin too small 
to raise the blood pressure but effective in completely 
blocking the blood pressure response to injections of 
acetylcholine, which would otherwise cause a profound 
drop. Also the dosage of posterior pituitary powder 
both nasally and orally employed by us has been found 
to raise the systemic blood pressure temporarily in 
only two patients. 

SUMMARY 

Satisfactory clinical results are reported in sixty- 
seven of seventy-six cases of peptic ulcer treated with 
posterior pituitary preparations. 

Intranasal insufflation of posterior pituitary powder 
has proved to be the most satisfactory mode of ad- 
ministration. 

Neither a strict dietary regime nor other medi- 
cation has been employed and the patients have re- 
mained ambulatory for the purpose of evaluating this 
therapy. Posterior pituitary preparations should be 
considered complementary to the accepted principles 
of peptic ulcer management. 

The theoretical basis for the use of pituitrin in 
treatment of gastro-duodenal ulcers is discussed and 
expei-iments related thereto are described. 
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Clinical Results from the Continuous Intra-Gastric Drip 

Using Colloidal Aluminum Hydroxide in the Treatment of Peptic Ulcer* 

By 

JOHN T. EADS, M.D. 

PHILADELPHIA. PENNSYl.VANIA 


A t the Jefferson Hospital for the past several years 
^ we have been usinp various preparations of 
aluminum in the treatment of ulcer patients. For the 
past einhteen months we have been using a continuous 
intra-gastric drip similar to the one devised by Wold- 
man. in those peptic ulcer patients presenting the 
most severe symptoms. Practically all of the patients 
treated in this manner by us have showm some compli- 
cating factor which has made them resistant to the 
usual medical management. The purpose of this paper 
is to report on the method of treatment used by us, 
the immediate results obtained in a series of difficult 
peptic ulcer patients and a follow-up of these results 
of from six months to eighteen months. An attempt 
has been made to evaluate this treatment and to ascer- 
tain its place in ulcer therapy. 

DESCRIPTION OF CASES TREATED AND 
METHOD USED 

We have treated forty cases of peptic ulcer with the 
continuous intra-gastric drip of colloidal aluminum 
hydroxide gel. Our treatment has been divided into 
two pliases. The fn-st phase has consisted of from 
seven days to fourteen days of the continuous drip 
treatment day and night together with dietary and 
other medical regulations. The second phase has been 
a follow-up of ambulatory treatment with the colloidal 
aluminum hydroxide gel given orally several times 
daily together with dietary restrictions and other 
medication still in force for a certain length of time, 
until clinical and roentgen evidence of definite healing 
had taken place. Then the follow-up continued with 
the patient on little or no treatment for as long as 
eighteen months in several cases. 

The apparatus as described in Fig. 1 was used by 
us and is more simplified than that devised by Wold- 
man. The patient’s cooperation in keeping the solution 
flowing and preventing it from settling to the bottom 
of the container was helpful and obviated unnecessarj’ 
nursing care. Sometimes we have found it necessarj' 
to increase the size of the intra-nasal Levin tube in 
order to facilitate the flow of the solution. A few drops 
of nasal oil several times daily allays any tendency 
toward nasal irritation. The tubes were tolerated well 

♦From the Derartmentx of Medicine and Tberapeutics, Jefferson Medical 
College. Philadelphia. The preparation of colloid^ aluminum hydro- 
xide rel used In this study is Amphojel prepared by John Wyetli 
and Brother, Philadelphia. Their assistance in this study is appre- 
ciated. 

Submitted July 15. 1939. 


and the patients had no difficulty eating soft diets 
with the tubes in place. 

We have used colloidal aluminum hydroxide gel 
mixed with water, three parts of water to one part of 
gel, and permitted it to drip through the tube at a 
rate averaging fifteen to twenty drops per minute 
continuously day and night. The patients had bath- 
room privileges but were otherwise confined to bed. 
Eighteen of the patients had the continuous drip for 
seven days, eleven for ten days and ten for fouideen 
days. 

In addition to the continuous drip, except in the 
cases of actively bleeding ulcers for the first twenty- 
four to forty-eight hours, we have permitted the 
patient a soft diet of three to five small feedings per 
day. The diet has consisted of milk, soft cooked eggs, 
cooked cereals, strained vegetables, gelatine products 
and creamed soups. If the patients feel distended or 
uncomfortable due to too much fluid and food, we have 
reduced the feedings to three a day. They have also 
received belladonna and small doses of phenobarbitol. 
Tobacco and stimulants were interdicted. Thirty-one 
of these patients had been on previous ulcer therapy, 
consisting of dietary and alkaline medication with un- 
satisfactory results. In no case were the symptoms 
controlled. The only change in the treatment was the 
use of the drip instead of the alkaline medication. 
•Therefore we had only this addition to the therapy 
and were able to make comparison as to the results 
from the change in therapy. 

This drip was given continuously to the group of 
patients for periods varying from seven to fourteen 
days, then was removed, the patient had roentgeno- 
grams taken and then started on ambulatory treat- 
ment. During the ambulatory phase other roentgen 
studies were made from time to time to check on 
changes in the ulcer area. 

Our group of forty peptic ulcer patients consisted 
of thirty-eight men and two women whose ages 
ranged from twenty-four years to fifty-five years. 
There were twenty-eight duodenal and eight gastric 
ulcers. Five of the duodenal ulcer patients and one 
of the gastric ulcer patients were actively bleeding 
when the treatment was started. In addition there 
were four jejunal ulcer patients following previous 
operations. Symptoms in this .series varied from a 
few months to chronic digestive disturbances extend- 
ing over years. Each of these patients had a definitely 
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proven ulcer both by clinical and roentgen findings 
with the exception that four of the bleeding cases had 
no roentgen examination until after the bleeding had 
ceased. The other bleeding patients had previous 
roentgen studies before they presented signs of hemoi'- 
rhage. 

In each patient, except those actively bleeding, a 
gastric analysis was made before treatment was insti- 
tuted. All patients were weighed, and complete blood 
counts, urinalyses and careful physical examinations. 
Records were kept as to symptoms, weight, intake and 
output of fiuids and samples of gastric secretion were 
taken during the treatment from time to time. In the 
case of the bleeding ulcers nothing was given by 
mouth except the continuous aluminum hydroxide gel 
drip for the first twenty-four to forty-eight hours, 
then the same feeding procedure as in the other ulcer 
cases was started, except in smaller amounts. Fluids 


within twelve hours, eight within twenty-four hours 
and the remaining four within thirty-six hours. Of 
the two unrelieved patients one was operated for a 
subacute appendicitis which complicated a duodenal 
ulcer; the other was unable to retain the tube because 
of nausea and vomiting. The relief of the pain was 
associated with an improvement in the patient’s 
nervous state and they were able to secure a night’s 
rest. With the exception of one patient, none of the 
other patients objected to the presence ojf the tube. 

The six patients with active bleeding ceased bleed- 
ing within forty-eight hours with one exception. One 
man continued to bleed for seventy-two hours. 

Examinations of specimens of the gastric contents 
during the drip treatment showed that the acid had 
been reduced considerably within one hour. In eighteen 
cases in which there had been marked hyperacidity, 
an achlorhydria was produced gi’adually and on the 



Pig. 1. W. G., age 33. Twelve year history of indigestion. Acute symptoms of 
pain at night for several weeks. Dietai’y restrictions and alkaline medication not 
effective. Pain more or less constant during day. On continuous drip of colloidal alumi- 
num hydroxide for ten days. Relief of pain occurred within four hours after drip 
started. X-ray on left shows ulcer on lesser curvature before drip started. Film on 
right taken after ten days treatment with the drip shows the ulcer practically disap- 
peared. There was marked hyperacidity in this case with a nocturnal rise. After four 
days of the drip there was no free HCI in the secretion. The acid returned to its normal 
level after aluminum discontinued by drip and orally. Patient observed eight months, 
no further symptoms. 


were given under the skin during the starvation 
period to these patients who were bleeding. 

Pain was the dominant symptom, more or less con- 
stant during the day and in the majority (thirty-four 
of the forty cases) awakened the patient at night. 
Very little relief was obtained from food or the usual 
antacids. The majority of these cases were the severe 
hypersecretive, penetrating type of ulcers, as sho\vn 
by gastric analyses and roentgen studies. Thirty-four 
of the forty cases presented a marked hyperacidity 
and ordinary antacids produced little or no relief 
when given orally. Examination of the night secretion 
showed that there was a definite increase in the 
acidity during the night hours. All but nine of these 
cases had had adequate treatment of the usual medical 
type but with poor symptomatic relief. 

IMMEDIATE RESULTS 

All patients with the exception of two were relieved 
of pain with this treatment. Twenty-six were relieved 


third or fourth day of the drip no free hydrochloric 
acid was present. This continued through the balance 
of the drip treatment in these cases. After removal of 
the tube and while the aluminum hydroxide gel was 
given orally, there was a return of the free acid but 
it remained somewhat less than previous percentages. 
Several weeks after the aluminum hydroxide had been 
discontinued, gastric analyses revealed that the per- 
centage of acid in these cases had again reached ap- 
proximately the same figures as before treatment,- yet 
the patients were remaining symptom free. In the 
other patients, reduction in the percentage of acid 
varied from fifty to eighty per cent during the drip 
treatment. The neutralization of the acid was gradual 
and the maximum eifect usually was manifest after 
the third to fourth day of the treatment although the 
symptoms were relieved in a matter of hours as a 
rule. The volume of the secretion was also decreased 
definitely. Yet with this acid decrease, the small feed- 
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inps of soft foods were apparently handled wdthout 
difficulty. This reduction in acid figures as manifested 
during the drip phase of the treatment and afterwards 
during the ambulatorj’ treatment was in accord with 
the findings reported by Adams, Einsel and Myers, 
Jones and Emeiy and Rutherford. The return of the 
acid figures toward their normal level, after the alumi- 
num was discontinued was not accompanied by symp- 
toms. Apparently the rapid healing of the ulcer had 
been effective enough to protect it from the previously 
irritating effects of the acid. 

Twenty-one patients presented evidence of the as- 
tringent constipating effect of the alumina gel. In the 
m.ajority of these, this effect was mild and easilj’ con- 
trolled by simple measures. In eight patients the 
constipating effect was more severe. Two of these 
were patients with bleeding ulcers, both of whom de- 
veloped fecal impactions. The bleeding cases were the 
most prone to show severe constipation. This was un- 
doubtedly partly due to the use of morphine and other 


Schmidt and Ivy have shown the effect on absorption 
from the intestinal tract by colloidal aluminum 
hydroxide gel. The constipating action is noted by 
them. Woldman reported the treatment by the drip 
method of twenty-one cases of hematemesis but made 
no mention of much trouble from constipation or fecal 
impaction. Kraemer mentions the constipating effect 
of aluminum hydroxide in treating peptic ulcer 
patients. If borne in mind, this problem can be as a 
rule, easily controlled in the use of the continuous 
drip. 

Roentgen check-up on these patients at the end of 
the continuous intra-gastric treatment showed in 
practically every instance definite improvement in the 
picture. This was manifested usually by a disappear- 
ance of the deformity or cessation of the penetration, 
decrease in the size of the crater, lessened irritability 
and spasm and a decrease in gastric retention. These 
changes in the roentgen findings demonstrated the 
rapidity of the healing process when the acid factor 



Fig. 2. C. C., age 50. History of ulcer symptoms of a penetrating type for several 
weeks. This patient was placed on a Sippy treatment without relief of symptoms. Drip 
was started and relief obtained in 10 hours. No recurrence of symptoms in 12 months. 
Drip continued for eight days. X-ray film on left shows ulcer of first portion of duo- 
denum. The film on the right shows a normal appearing duodenal cap two weeks later. 


measures designed to put the intestinal tract at rest. 
Careful watch in such patients must be maintained to 
prevent possible intestinal obstruction. In those cases 
in which massive hemorrhage has occurred and the 
patient is at low ebb in vitality, the use of the con- 
tinuous drip using the alumina gel is contra-indicated 
because of its constipating effect. In such cases if it 
is used at .nil there should be a gre.nter dilution of the 
gel and the rate of flow slowed consider.nbly. Sufficient 
mineral oil should be used through the tube to act .ns 
a lubricant and the p.ntient watched carefully. The 
drip should not be used in the severely debilit<nted, in 
those having hniotonicity of the intestinal tract or in 
those in which some paral.vsis of the inte.stine might 
be suspected. In the average case, however, the consti- 
pation is relieved by the regular use of mineral oil, 
olive oil and occasional oil enemata with very little 
trouble. The oil is u.sually given through the tube and 
may be used sover.nl times daily if necessary. 

This constipating effect of the alumina gel has not 
been stre.ssed in other reports but at times it is a 
definite problem and must be given attention. Beazell, 


w.ns continuously controlled day and night. The im- 
provement in the roentgenograms eontinued during 
the ambulixtory phase. Changes in these findings at 
the end of the drip treatment are sho\vn in typical 
cases, as in Figs. 1 and 2. 

In addition to the improvement noted in the roent- 
gen findings, clinical ■ improvement was also marked. 
The general appearance of the patient improved; in 
most instances their appetite was improved; over half 
of them gained weight; and their neiwous systems be- 
came more stable. They could sleep and in each in- 
stance, for the first time since the onset of their acute 
symptoms, felt encouraged about their case. 

There were no toxic manifestations and no changes 
in the patients blood to indicate alkalosis. No evidence 
of absorption of the aluminum was demonstrated. 

THE FOLLOW-UP OF THESE CASES 
After the intra-nasal tube was removed from the 
patients, the second phase of the treatment was 
started. Each patient was then treated as an ambu- 
latory case. The soft diet with in-between feedings of 
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milk was continued for one month. Belladonna and 
phenobarbitol was also continued and colloidal alumi- 
num hydroxide gel was given oi'ally. One to two tea- 
spoonfuls in one-third glass of water was given about 
one hour after each meal and two teaspoonfuls in one- 
half glass of water at bedtime. Sufficient mineral oil » 
was given to prevent the constipating effects and oc- 
casional oil enemata were found to be necessary. After 
one month of active ambulatory treatment the dietary 
restrictions were lifted except for red meats, alcohol, 
highly seasoned foods and tobacco. The medication 
was discontinued except for occasional doses of the 
aluminum hydroxide gel orally at bedtime. The 
patients were observed over the period of time as out- 
lined in the following table. 


Number of treated cases and follow-up by months 


Months 

6 

1 

8 

1 

10 

1 

12 

14 

18 

Duodenal 

ulcers 

2 

2 

2 

7 

5 

6 

Gastric 

ulcers 

1 I 

1 

2 

0 

1 

2 

Jejunal 

ulcers 

0 

1 

1 

0 

1 

1 

Bleeding 

ulcers 

2 

1 

j 

1 i 

2 

0 

0 


Three patients presented some recurrence of symp- 
toms. One of the patients with a bleeding duodenal 
ulcer suffered another hemorrhage within six months 
after the continuous intra-gastric drip was given. One 
of those with a jejunal ulcer had a return of symptoms 
within seven months. One of the patients with a pene- 
trating duodenal ulcer developed obstructive symptoms 
and was subjected to surgery within one year. The 
remaining patients have remained symptom free with 
the exception of four cases who developed night pain 
after the tube was removed. These cases were followed 
as ambulatory cases during the day, and at night for 
one additional week -we continued the drip wth com- 
plete relief of symptoms. Two. patients did not return 
for a check-up after six months. Gastric analyses on 
most of these patients showed that when the alumi- 
num hydroxide is not taken the acid figures are about 
the same as before treatment. Despite this retui'n to 
the former acid level in our group of patients, only 
three had recuri-ence of symptoms. Only further 
observation will determine if this retuni of the acid 
level means future trouble. 

Roentgen examinations have shoivn continued im- 
provement in the findings in thirty cases which were 
again rayed at the end of ambulatory treatment of 
one month. Evidence of healing had continued since 
the first examination made at the end of the drip 
treatment. 


CONCLUSIONS 

We feel that the continuous intra-gastric drip is of 
distinct value in the control of gastric acidity in peptic 
ulcer patients. It offers a means of continuous neu- 
tralization of the acid which cannot be adequately ob- 
tained by any other method. We have used colloidal 
aluminum hydroxide by this method in controlling the 
acid in a group of peptic ulcer patients and have 
found it a satisfactory agent without any serious side 
effects excepting a tendency to cause fecal impactions 
and constipation. 

We secured prompt symptomatic relief and both 
clinical and roentgen evidence of rapid healing of the 
ulcer in all but two of a group of forty ulcer patients ; 
most of these patients having had little or no benefit 
from previous medical treatment. It is quite likely 
that many of these cases would otherwise have been 
surgical problems because the previous treatment had 
been so unsuccessful, though considered adequate 
medically. 

It has been in this type of ulcer, resistant to the 
usual medical management as well as the bleeding 
ulcer and jejunal or marginal ulcer that we have found 
this form of treatment most useful. In the bleeding 
ulcer the continuous control of the acid apparently 
protects the clot. In those patients with marginal 
ulcers we have experienced satisfactory results with 
this treatment in a few cases. This is clinically at 
variance wdth the animal experimentation on the use 
of aluminum hydroxide as recently reported by 
Fauley, Ivy, et al. The few patients we treated re- 
sponded favorably. One patient did have a recurrence 
of symptoms in a few months, but further treatment 
gave him relief. It is true that the four jejunal ulcer 
cases treated with the drip did not seem to have an 
increase in appetite as did the other patients and 
their weight did not show much change, yet they did 
improve quite rapidly symptomatically. More patients 
of this type should be treated before the results can 
be accurately estimated. It may be that jejunal or 
marginal ulcers will not respond as well to aluminum 
hydroxide as other types in which no operative pro- 
cedure has been perfomed prior to the treatment. 

This treatment appears also particularly helpful in 
the ulcer patients having night pain associated with 
nocturnal hypersecretion and acidity. In any ulcer 
case, it probably would shorten the duration of treat- 
ment by hastening the healing process of the ulcer; 
the only disadvantage being the time required for bed 
rest in the treatment. We have used it, however, in 
some of these patients only at night, teaching them to 
set up the apparatus and pass the Levin tube them- 
.selves. During the day the regular ambulatory 
measures have been followed. This has been successful 
and the improvement in these cases has been more 
rapid than in our ordinary methods of management. 
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T his study was made to answer several questions: 

(1) How many patients in our institution have 
viable tubercle bacilli in the terminal bowel, and how 
many of these are infective? (2) Is the tubercle 
bacillus the primary etiologic agent in the anal ab- 
scess or fistula occurring in the patient with pulmo- 
nary tuberculosis or is it merely a secondary invader? 
Cl) What is the best criterion for distinguishing 
tuberculous from non-tuberculous processes of the 
rectum? To assist in answering these questions a 
series of 200 cases were studied with particular re- 
gard to the bacteriologic and proctoscopic findings. 

In a previous investigation we answered as far as 
jiossible from a study of our oivn cases the queries: 
(1) Should a tuberculous anal fistula be operated 
upon? (2) How many anal fistulas are tuberculous? 
(3) How many patients with the pulmonary disease 
have tuberculous anal fistula? (4) How often has the 
patient with tuberculous anal fistula tuberculosis else- 
where? and (5) How many fistulas ai’e primary? 

MATERIAL AND TYPES OF PULMONARY 
DISEASE 

In this group of 200 patients the admitting diag- . 
nosis was active pulmonary tuberculosis, at the City of 
Chicago Municipal Tuberculosis Sanitarium. At the 
time of our examination 171 patients were classified 
as far advanced. A, B, or C, 24 were moderately ad- 
vanced, A, B, or C, 3 were minimal, 2 proved to be 
non-tuberculous. 

The patients were those ordinarilj' referred to the 
proctologic service. They comprised two groups, those 
having anal or rectal complaints and those with 
gastro-enterologic symptoms. The latter were referred 
b.v Dr. L. H. Hardt the consultant gastro-enterologist 
and his staff associates. 

LABORATORY FINDINGS 
Sputum e.xamination : 

I. Of the 200 cases studied 84 (42%) had no 
tubercle bacilli, IIG (5S%) had tubercle bacilli in the 
sputum for three months or more preceding the 
proctoscopic examination. 

DIRECT SMEARS AND GUINEA PIG 
INOCULATIONS 

The direct smear from the bowel was negative in 
128 (04 rj) and positive in 72 (3G^c) ; guinea pig 
inoculations were negative in 139 (69%), positive in 
G2 (31U-) of the cases. 

In the first 100 cases guinea pig inoculations were 
positive in 40 (40U), while in the second 100 only 22 
f22fr) were positive, thus indicating the variation in 
a closely checked series, with no obvious difference in 
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material or technique and having the same bacteri- 
ologic technician present to receive the swabs at the 
examining table and to make the smears subsequently 
and carry out personally all the work connected with 
this series, during the year and a half in which this 
investigation was made. Thus conclusions drawn from 
a small series would be rather fallible. 

II. Of the 112 cases with a normal mucosa for 24 
cm. above the anus and with no peri-anal or peri-rectal 
disease, the sputum was negative in 53 (47%) and 
positive in nearly the same number, 59 (52%) Chart 1. 



In these grossly normal terminal bowels direct 
smears were negative in 77 (68%) and positive in 35 
(31%), and guinea pig inoculations were positive in 
33 (29%), 

Thus tubercle bacilli were found in 31% of 
"normal” rectums, and in 3G% of the whole group of 
two hundred cases. 

III. A comparison was made of the cases of normal 
bowel with those having ano-rectal disease. There was 
a higher incidence of virulent tubercle bacilli in the 
patients with abscess, fistula or fissure than in those 
not having these lesions. Thus, of 112 patients with- 
out these peri-anal inflammatory conditions, guinea 
pig inoculations were positive in only 33 (29%), but 
in 29 cases having such lesions there were 10 (34%) 
which were positive. 

That is, 34% had infective tubercle bacilli on the 
mucosa several inches above the local inflammatory 
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process within two hours after an enema. The evi- 
dence here favors the inference that tubercle bacilli 
caused the abscess or fistula. 

We can definitely state from the foregoing data 
(positive guinea pig inoculations in 29% and 34%, an 
average of 32%) that a third of our patients have 
tubercle bacilli in the terminal bowel which are not 
only viable but capable of causing local disease, e.g., 
abscess and fistula. 

IV. Contrasting laboratory findings in the inflam- 
matory and non-inflammatory cases. 

Of patients with inflammatory peri-anal disease, 
more had positive sputum, 25% as against 20% with 
negative sputum. Conversely in the non-inflammatoiT 
group only 17% had positive sputum but in 25% it 
was negative. 

Direct smears from the bowel mucosa corresponded 
to the sputum examinations. In inflammatory con- 
ditions 23% of these smears were positive, in 19% 
negative; in the non-inflammatoi’y cases positive 
smears were found in only 13% but were negative in 
22%. Guinea pig inoculations were negative in 22% 
of the non-inflammatory conditions and positive in 
only 17%. 

Although the above differences are not great, their 
uniformity strongly suggests that there is some causal 
relation between the presence of tubercle bacilli in 
the bowel and anal and peri-anal inflammation. Our 
culture results did not emphasize the higher incidence 
of local inflammatory disease, but as stated (see ap- 
pendix*) the amount of specimen used readily ex- 
plains this. Positive guinea pig inoculations did not 
show as much divergence in inflammatory and non- 
inflammatory cases as might be expected. 

Of the above 29 cases of ano-rectal disease 23 
(78%) had positive sputums, only 17 (58%) had 
positive rectal swabs, and only 10 (34%) were positive 
on guinea pig inoculation. Chart 2. 

This revealed that there was a killing off or dilution 
of the bacilli while passing through the bowel. It 
seems more likely the latter. The dilution may be 
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calculated by comparing the volume of feces to the 
volume of sputum swallowed. 

Of 84 negative sputum cases 10 (12%) revealed 
positive lesions in the ano-rectal region, indicating a 
pei-sistence of the infection in this number even after 
the healing of the lung lesion. It hardly needs empha- 
sis that the removal of such ano-rectal foci of tubercu- 
lous infection is particularly important. The focus is 
readily accessible and elimination is a relatively 
simple matter. 

DISCUSSION 

It has been apparent to many proctologists that 
there is a definitely higher incidence of ano-rectal dis- 
ease in the tuberculous than there is in non-tubercu- 
lous patients. This is evidenced by 7% of the patients 
having anal abscess or fistula on admission to the 
Municipal Sanitarium, whereas the percentage of such 
cases admitted to a general hospital is very much 
lower. 

And although the great majority, perhaps 90% of 
anal fistulae in the patients with pulmonai-y tubercu- 
losis, are tuberculous and usually demonstrably so, the 
large majority of fistulae in non-tuberculous patients 
are not caused by the tubercle bacilli and have no re- 
lation to tuberculosis. Only 3 to 5% of the cases in 
the private practice of the senior author are tubercu- 
lous. 

For some time it has seemed logical that the higher 
incidence in the tuberculous might well be explained 
solely on the basis of the increased anal trauma to 
which these patients are commonly subjected because 
both diarrhea and constipation are common in their 
disease and their general condition is poor, and in 
many cases very poor. There is commonly a diminu- 
tion in sub-cutaneous adipose tissue and the anal and 
peri-anal tissues are thus more readily traumatized, 
especially when hard feces are passed. However, it 
appears from the foregoing data that more import- 
ance should be given to the activity of the tubercle 
bacillus itself. 

We know this : that such lesions as abrasions, small 
linear tears, etc. of the mucosa and adjacent modified 
skin at the muco-cutaneous juncture of the anus are 
the underlying cause and the infection by the local 
bacterial flora the immediate cause of most abscesses 
in the region (peri-anal, ischio-rectal, etc.). And it is 
a well established fact that when virulent organisms 
of any sort are present they wdll enter the abrasion 
and an abscess may result. 

When we consider that so many of the patients 
having the pulmonary disease have tubercle bacilli in 
the terminal bowel which are both viable and actively 
infectious, it is logical to conclude that we have real 
evidence to believe that the tubercle bacillus itself is 
the important etiologic factor in the higher incidence 
of ano-rectal disease in the tuberculous. 

As this work progressed and it became evident that 
so many patients had virulent tubercle bacilli in the 
terminal bowel, the impracticability of using cultural 
or inoculation methods to determine the character of 
an abscess or fistula here was forcibly impressed upon 
us. It is an utter impossibility to wash, or treat tissue 
excised or curetted from a fistulous tract in any way 
known to bacteriologists, so that a contamination from 
viable tubercle bacilli can be positively excluded. 
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W)iatever the original etiological factor in an abscess 
or fistula about the anus may be, this work has shown 
the probability of contamination by tubercle bacilli in 
about a third of our cases. One is familiar with the 
difficulty of sterilizing the skin of the hands; it may 
bo said that excluding contamination of tissue by the 
tubercle bacillus in these cases offers comparable 
difliculties. 

There is less possibility of contamination of an 
abscess than there is of a fistulous tract with patent 
orifices. The difficulty here is that false positive or 
negative results may occur. In submitting pus aspi- 
rated from an abscess near the anus, we regard a 
negative report for tubercle bacilli with doubt because 
whatever the abscess was originaliy, the usual' pus 
producing organisms maj' have caused the disappear- 
ance of tubercle bacilli. Again a false positive report 
may follow this pathological sequence; non-tubercu- 
lous infection of a crypt or adjacent tissue, but super- 
infected m'th tubercle bacilli and these present in the 
re.sulfant abscess. As there is no way of determining 
the frequency of this, discussion is rather pointless. 
It may be said that this is hair-splitting; that what- 
ever it was originally, it is a tuberculous abscess now. 
This is true. 

There is a fact of real importance we would stress : 
little confidence can be placed in any culture or animal 
inoculation method for establishing that tubercle 
bacilli are the cause of anal fistula or abscess com- 
municating with the bowel in tuberculous patients 
with a positive sputum. Our data cleaidy indicates 
the reason and proves such methods of little value. 
Histo-pathological e.xamination in e.xperienced hands 
provides the most accurate criteria for distinguishing 
tuberculous from non-tuberculous processes of the 
rectum. A discussion of this phase of the subject will 
be found in a separate article. 

CONCLUSIONS 

1. One-third of 200 patients at the Chicago Muni- 
cipal Tuberculosis Sanitarium had-viable, and virulent 
tubercle bacilli in the lower sigmoidal colon and 
rectum. 

2. Our evidence favors the conclusion that the 
tubercle bacillus is the primary etiologic agent in the 
anal abscess or fistula occurring in the tuberculous 
patient. 

3. Because of this high incidence of tubercle 
bacilli in the terminal bowel, and the consequent 
probability of tissue contamination, culture and 
animal inoculation methods are of very little value in 
establi.shing the tubercle bacillus as a cause of anal 
fistula or abscess, in contrast to the real value of histo- 
pathological examination of tissue. 

APPENDIX — LABORATORY JIETHODS 

Tile specimens were secured from each patient with 
sterile 12 inch cotton tipped wood applicators, inserted 
through the jiroctoscope, by swabbing the rectal or 
.sigmoid.al mucosa which had previously been washed 
clean by a warm tap water enema. The exudates were 
.swabbed in the relatively small number of cases where 
these were present. 

Smears of the swabbed specimens were made on 
clean slides and stained for acid fast organisms. An- 


other swabbed specimen was put into a sterile tube. 
The formula used in staining for acid fast organisms 
was that devised by Ziehl-Neilsen and modified by 
Cooper (1). The staining technique (2) used was 
that developed in the laboratory of the IMunicipal 
Tuberculosis Sanitarium to meet certain definite re- 
quirements necessary in the production of a large 
volume of routing staining. ' 

At the close of the clinic the specimens were taken 
to the laboratory and treated as follows: 

The cotton tips containing the specimens were care- 
fully removed from the wooden applicators with sterile 
forceps and dropped into the tubes in which they were 
collected. Two cc. of sterile physiological saline so- 
lutions were added and the mouth of the tubes covered 
with sterile tin foil. 

An hour later the specimens were washed from each 
cotton tip by forcing the saline solution into the cotton 
tip by the aid of rubber nipples on the end of sterile 
Pasteur pipettes, until the specimens were washed out 
of the cotton. 

The saline solutions containing the specimens were 
transferred to sterile centrifuge tubes, the cotton tips 
being squeezed against the sides of the tubes with the 
pipettes in order to get as much specimen out as 
possible. 

The cotton tips were then washed with 2 cc. of 5% 
oxalic acid in the same manner as with the saline so- 
lution and this washing added to the first washings of 
saline solution. The centrifuge tubes containing the 
combined washings were covered ivith tin foil and 
placed in the incubator at 37.5° C. for 20 minutes. At 
the end of this time the tubes were removed and each 
specimen thoroughly mixed with a Pasteur pipette, 
covered again with the tin foil, and then centrifuged 
for 25 minutes at 2300 R.P.M. The supernatant liquid 
was poured off and 2.5 cc. of sterile physiological 
saline solution was added to the sediment of each 
specimen and again thoroughly mixed with a Pasteur 
pipette. The purpose of adding the saline solution 
after pouring off the supernatant liquid is to have a 
"carrier” solution containing the centrifuged sediment 
of the specimen so as to facilitate guinea pig inocu- 
lation. Approximately 2 cc. of the mixed solution 
was injected into the left inguinal region of a guinea 
pig. The remaining 0.5 cc. was cultured for tubercle 
bacilli. The cultures were examined every ten days 
and the final diagnosis was made at the end of eight 
weeks. The culture medium used was that devised by 
Loewenstein and modified by Jensen (3), and later 
slightly modified by Holmes (4) . A medium composed 
of a mineral salt solution: potassium and magnesium 
sulphate, magnesium citrate, asparagin, and glycerine; 
a starch solution (potato starch) ; egg fluid (both 
yolks and whites) ; and a 2% malachite green solution. 

The guinea pigs were sacrificed at the end of eight 
weeks and studied grossly for tuberculous lesions and 
for the enlargement of such glands as adrenals, retro 
peritoneal, inguinal, mesenteric and hilum nodes, 
characteristic of a tuberculous infection, also any 
tubercles found in the spleen, liver, lungs and any 
purulent material from enlarged inguinal glands at 
the site of inoculation, were smeared and stained for 
acid fast bacilli. . 



Myers and Rouse — Therapeutic Value of Pectinates 


39 


1 . 

2 . 

3. 

4. 


6 . 


BIBLIOGRAPHY 


Cooper» F. B.; Arch. Path, and Lah. Med., 2:382, 1926. 

Sweany, H. C. and Stadnichenko, Asyo: The J. of Lab. and Clin. 

Med., Vol. XIV. No. 6, p. 647, March, 1929. 

Jensen, K. A. : Zentralbatt F. Bakt., 1932. 

Holmes, Evelyn M. : The J. of State Mcd„ Vol. XLII, 559-574, 
Oct., 1934, 

Fansler, Walter A. : The Relationship of Tuberculosis to Fistula- 
in-Ano. J. A. M. A.. 75:371, 1926. 

Fansler, Walter A. and Fetter, C. K. : Rectal Fistula in the 
Tuberculous, Minn. Med. J., 698-702, Nov., 1927. 


10 . 

11 . 


Chisholni, A. J.: Ano-Rectal Taberculosis. J. A. M. A., 104:23. 

2067-71, June 8, 1935. , , . * , 

Chisholm, A. J.: The Relation of Pulmonary Tuberculosis to Ano- 
Rectal Fistulac. S. G. 0„ 61:610-620, March, 1033. 

Gabriel, W. B.: Results of Experimental and Histoloeical Investi- 
ffations Into Seventy-five Cases of Rectal FIstulae. Proc. Hoy. 
Soc. Med. (Sec. Proct.), 14:166-161. June, 1921. 

Martin, Clement L.: J. A. M. A.. 101:201-204, July IB. 1983, 
Slarino, A. W. Martin, Buda, Alfred M. and Star. Isaac: Ano- 
rectal Tuberculosis. Trans. Am. Proct. Soc., 219, 1929. 


Pectinates, With Special Reference to Nickel Pectinate 
and Their Therapeutic Value 

By 
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A S the result of a number of years’ research with 
. pectin, a series of compounds has been developed 
which have potential value in the medicinal field (16). 
The compounds referred to are called pectinates, the 
result of a chemical combination of metals and pectin. 
One of these compounds in particular, namely, nickel 
pectinate, has been tested in the laboratory and found 
to have bactericidal value (1, 13), while being 
perfectly harmless to the human system (1, 2, 3, 6). 
Clinical evidence has demonstrated its value in the 
treatment of various diseases, such as, acute and 
chronic bacillai-y dysentery (3) ; acute ulcerative co- 
litis (7) ; infected wounds, such as old infected bums, 
pressure sores, infected soft tissue wounds, osteomye- 
litis and infected compound fractures (21) f. 

Communications with various medical men who 
have been using nickel pectinate strongly indicate that 
this product has a 4Vider application in the medicinal 
field than indicated above, and that it has potential 
possibilities that have not as yet been investigated. 

The purpose of this article is to discuss first: the 
physico-chemical properties of nickel pectinate and 
pectinates in general and second: to attempt a corre- 
lation between the physico-chemical properties and 
therapeutic value of nickel pectinate that will aid in 
explaining the mechanism of the action involved in 
pectinate therapy. 

THE PHYSICO-CHEMICAL PROPERTIES OF 
NICKEL PECTINATES AND PECTI- 
NATES IN GENERAL 

No discussion of pectinates would be comprehensive, 
without first considering the occurrence, physical and 
chemical properties of pectin. 

Pectin is the intra-cellular cement of cell wall tissue 
occurring in fruits and succulent edible vegetables. It 
is found in abundance in such fruits as lemons, 
oranges, grapefruit, currants, quinces, apples, cran- 
berries and in such vegetables as carrots, turnips, 
radishes, parsnips and sugar beets. Practically all of 
the pectin produced commercially is derived from 
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albedo, the rind and rag of citrus fruit, and apple 
pomace, the press cake of the cider mill. 

Three types of pectic substances are recognized in 
fruits and vegetables, namely, protopectin, pectin and 
pectic acid. 

Protopectin is the insoluble pectic constituent gener-- 
ally believed to be a compound of pectin and cellulose' 
(20) . Pectin is derived from the insoluble protopectin 
by hydrolysis either -with boiling water or preferably 
under carefully controlled conditions of time, temper- 
ature and hydrogen ion concentration which minimize 
the destruction of pectin. The enzyme protopectinase 
naturally occurring in the fruit or vegetable will also 
liberate pectin from the insoluble pi-otopectin. In fact, 
this enzymic action is accelerated as the fruit ripens 
and results in a softening of the fruit. In firm, ripe 
fruit most of the pectin has been liberated from the 
protopectin. In soft fruits, such as strawberries, rasp- 
berries, tomatoes, etc., there is very little protopectin, 
practically all of the pectic substance is in the foi-m of 
pectin and its decomposition products. 

Pectic acid is a decomposition product of pectin, re- 
sulting from the action of the enzyme pectinase. When 
the fruit becomes overly ripe, most of the pectic 
substance therein has been converted to pectic acid. 
Pectic acid may also be formed by the hydrolysis of 
pectin with either acids or alkalies but more readily 
with alkalies. In fact, pectin is rapidly decomposed in 
alkaline media. 

•From' a commercial aspect, the most important 
property of peetip is its ability to form a jelly when 
mixed in the proper proportions with sugar, acid and 
water. Glycerine and other alcohols may be substituted 
for sugar. Pectic acid in contrast to pectin is insoluble 
and worthless as a jell-forming substance. Pectin 
differs from other jell-forming substances in that it is 
impossible to form a jelly with pectin and water alone. 
The jellying power of pectin varies considerably, de- 
pending upon the conditions of its extraction, maturity 
of the fruit, variety of fruit used, etc. Pectins up to 
500 grade have been made in the laboratory. The 
term “grade” signifies the number of parts of sugar 
that one part of pectin will jell under standard ■ con- 
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ciitions. For example, 100 gi-ade pectin means that one 
pound of pectin will jell 100 pounds of sugar. 

Another important property of pectin is its visco- 
sity which makes it valuable as a stabilizer, emulsify- 
ing agent, thickening agent, etc. Doubling the concen- 
tration of pectin in water more than doubles its visco- 
sity. Under certain conditions the viscosity of a pectin 
dispersion is a measure of its jellying power, but it is 
possible to greatly reduce its viscosity by chemical 
treatment without lowering its jellying power (17, 
18). In general, any hydrolysis of pectin which results 
in a loss of jellying power is accompanied bj’ a drop in 
viscosity. Such hydrolysis occurs when pectin is 
subjected to temperatures above 60° C., the higher the 
temperature the greater the drop in viscosity. The 
addition of alkali to a pectin dispersion results in a 
rapid decrease in viscosity because of the hydrolysis 
of pectin to pectic acid which imparts no viscosity to 
water. It is quite probable that the viscosity of pectin 
and its compounds plays an important role in pecti- 
nate therapy, so will be discussed later in more detail. 

Pectin is a hydrophylic colloid and has a negative 
charge. Like most hydrophylic colloids the important 
factor in its stabilization is its hydration rather than 
its charge. The charge may be neutralized without 
coagulation, but a dehj’drating agent such as alcohol 
will coagulate it. On the other hand, a dispersion of 
pectin in alcohol is possible in the absence of electro- 
l.vtes. The addition of an electrolyte to the alcoholic 
dispersion, resulting in a neutralization of the charge, 
will immediately cause coagulation. Also, the pectin 
may be precipitated from the alcoholic dispersion 
cataphoretically at the anode, which is proof that the 
pectin particle carries a negative charge. 

Dry pectin is very difficult to disperse. When intro- 
duced Into watei' the particles hydrate on the surface 
forming thereon a gummy coating which slows down 
the imbibition of water and thus decreases the rate of 
hydration. Other dry pectin particles stick to this 
gummy coating and i-esult in the formation of a 
lumpy, slimy mass w'hich is difficult to break up. This 
difficulty has prevented the household use of dry pectin 
in making jams, jellies and marmalades and has 
necessitated the dispension of pectin for such purposes 
in the form of a water dispersion (approximately 4%) 
in sterile bottles. Mechanical mixtures of powdered 
pectin with such things as sugar and salt are being 
used to aid in the dispersion, the principle involved 
being the separation of the particles of pectin so that 
they will hydrate before coming in contact with each 
other. The formation of certain pectinates will result 
in a product which is readily dispersible even in cold 
water. This will be discussed later. 

The chemical composition of pectin varies over a 
wide range depending upon the nature and amount of 
hydrolysis that has occurred up to and during the_ 
isolation of the pectin from the raw material. When 
stored under certain conditions, a slow' hydrolysis may 
also occur with a subsequent drop in grade and visco- 
sity. How'ever, the various components which together 
make up the pectin molecule have been identified be- 
yond any question of a doubt. Von Fellenberg (12) 
and Ehrlich (8, 9, 10, 11) have made notable contribu- 
tions to the chemistry of the pectin molecule and Ripa 
covers the subject rather thoroughly in his book on 
pectin (19). 

Accordingly, it is W'ell agreed that the pectin mole- 
cule consists of galacturonic acid, arabinose, galactose. 


methoxyl and acetyl groups. The nucleus of the mole- 
cule is a polj’mer of galacturonic acid, some say the 
tetra-acid, others the octa-aeid, while a few' think it is 
considerably higher than the octa-acid. It is not 
necessary for the purposes of this discussion to 
present arguments pro and con, but to simplify the 
situation it w'ill be assumed that the nucleus of the 
molecule is the octa-acid since there is strong evidence 
that it cannot Tossibly be the tetra-acid (18). Since 
the molecules of the galacturonic acid are combined 
through their aldehyde and hydroxyl groups, the eight • 
carboxyl groups are free and available for chemical 
reaction with other substances. In nature usually 
seven of the eight carbo.xyl groups are esterified W'ith 
methyl alcohol, leaving only one free carboxyl group. 
One molecule each of arabinose and galactose and two 
acetyl groups are attached to the octa-galacturonic 
acid through the hydroxyl groups of the acid. 

According to this description, unhydrolyzed pectin 
is monoarabino - monogalacto - diacetyl -heptamethoxyl - 
octagalacturonic acid and contains the following per- 
centage of the various constituents (18) : 

Per Cent 


Galactose 9.65 

Arabinose 8.04 

Acetic acid 6.43 

Metho.xyl (CH,0) 11.63 

Galacturonic acid 83.17 


It is, however, impossible to obtain pectin in the 
unhydrolyzed state so naturally it will vary consider- 
ably in its chemical composition. Myers and Baker 
(18) have show'n that the chemical composition of 
pectin varies considerably with the method employed 
in the e.xtraction of the pectin. While varying the 
temperature from 60° C.-100° C. ; the pH from 0.2-3.0 
and the time of the extraction from 0.5-4 hrs., the 
percentage of the constituents varied as follows: 
galactose, 0.0o%-6AB%; arabinose, 3.01%-7.73%; 
acetic acid, 1.90%-4.739r : methoxyl, 7.69%-12.35%; 
galacturonic acid, 87.21 91-95. 189(. 

The hydrolysis of pectin may be divided into tw'O 
classifications, namely, destructive and constructive. 
Destructive hydrolysis involves a depolymerization of 
the octa-galacturonic acid W'ith a subsequent rapid 
drop in viscosity and grade. The end product of this 
hydrolysis is pectic acid w'hich in reality is tetra- 
galacturonic acid. Destructive hydrolysis occurs 
rapidly in alkaline media at room temperature and 
completely de-esterifies the pectin as well as convert- 
ing it to pectic acid. In fact, the saponification of 
pectin with alkali is used for the quantitative esti- 
mation of its methoxyl and pectic acid content. 

Destructive hj'drolysis occurs also when pectin is 
heated with a' strong acid, such as hydrochloric. The 
pectin may be completely de-esterified and broken 
down to pectic acid, as occurs with alkali, but heat is 
required for a compai'atively long period of time. By 
regulating the quantity of acid used in the hydrolysis, 
various reactions may be obtained. For example, by 
heating pectin with approximately 2.5% sulphuric 
acid for a long period of time, the pectin is completely 
depolymerized to crystalline galacturonic acid (14). 
Distillation with 12% hydrochloric acid under a reflux 
condenser results in a complete decarboxylation of the 
pectin W'ith a quantitative evolution of carbon dioxide 
and partial conversion to furfural. 
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Destructive hydrolysis also occurs by the action of 
the enzj'me pectinase. Generally speaking, destructive 
hydrolysis in acid or neutral media starts at a temper- 
ature of approximately 60° C. and is accelerated as 
the temperature is increased. The practice of auto- 
claving pectin to produce a sterile product should be 
discouraged because of the rapid destruction or de- 
polymerization of the octagalacturonie at such ele- 
vated temperatures. 

Destructive hydrolysis, resulting only in depoly- 
merization of the octa-galacturonic acid into the tetra- 
acid without de-esterification or removal of arabinose, 
galactose or acetyl groups may be accomplished by re- 
fluxing pectin with distilled water (18). It is thus 
possible to completely destroy the jellying power and 
viscosity of pectin without de-esterification or conver- 
sion to a product insoluble in water. 

Constructive hj'drolysis involves a reduction in the 
size of the pectin molecule without depolymerization 
of the octa-galacturonic acid. This constitutes a partial 
de-esterification and partial removal of galactose, 
arabinose and acetyl groups from the octa-acid with a 
subsequent reduction in viscosity but not in grade. In 
fact, the grade is actually increased because the jelly- 
ing power of pectin is due solely to the octa-galactu- 
ronic acid content and the removal in part of the 
other constituents increases the percentage of the 
octa-acid. This type of hydrolj'sis is constructive in 
the sense that it produces a pectin product of different 
chemical and physical properties which for definite 
purposes- are beneficial. For e.xample, a partially de- 
esterified pectin produces a much more elastic jelly 
and requires a longer time to set. In jelly parlance 
this type of pectin is called a “slow-set pectin.” 

Since constructive hydrolj'sis results in a partial de- 
esterification of the octa-galacturonic acid, a corres- 
ponding number of carbo.xyl groups are liberated with 
a subsequent increase in the combining power of 
pectin, thus making it possible to precipitiite the 
hydrolj'zed product with certain metals which will not 
ordinarilj' precipitate pectin. This process is being 
used to some e.xtent in the manufacture of pectin for 
its recovery from dilute extracts, and results in a 
product differing greatlj' in chemical composition from 
that of ordinarj' pectin, j'et the term "pectin” includes 
both products. 

As previou.sly stated, destructive hydrolysis with 
acids occurs at temperatures above 60° C. Construc- 
tive hydrolysis is accomplished with acid at tempera- 
tures below 60° C., the amount of hydrolysis depend- 
ing upon the hydrogen ion concentration, time and 
temperature during the hydrolysis. For example, 196 
grade pectin having a viscosity of 10 and metho.xyl 
content of 9.54 was dispersed in water acidified with 
hydrochloric acid to a pH of 0.8 and heated for 50 
hours at a temperature of 40° C. At the end of ,50 
hours the pectin was recovered from the dispersion by 
precipitation with alcohol. The analysis of the alcohol 
precipitate showed that the viscosity and methoxyl 
content had dropped to 6.89 and 7.59% respectively, 
while the grade had increased to 254. The increase in 
grade was due to the fact that a partial removal of 
arabinose, galactose, methoxyl and acetyl groups in- 
creased the percentage of octa-galacturonic acid in the 
pectin which is responsible for the jellying power of 
the pectin. The increase in elasticity of the jelly made 
from this pectin also contributed to the rise in grade. 
-The drop in viscosity from 10 to 6.89 was due to a re- 


duction in the size of the pectin molecule as a result 
of the partial removal of the various constituents 
from the octa-acid nucleus. This is in accordance with 
Stoke's law. 

The fact that the grade of the pectin was not 
lowered during the hydrolj'sis under the above con- 
ditions means that no depolj'merization of the octa- 
acid occurred and that the water holding capacitj' of 
the pectin was unimpaired. 

The chemical composition and physical properties of 
pectin may be varied over a wide range by subjecting 
the pectin to constructive hj'drolj'sis and varying the 
time, temperature and hj'drogen ion concentration of 
the hydrolysis. In general the lower the pH the more 
effective is the removal of methoxyl groups which 
liberates a corresponding number of carboxyl groups 
which ai'e available for chemical combinations. 

Pectin is a colloidal acid and when reacted with 
certain metallic salts forms pectinates. If the quantity 
of metal reacting with the pectin is controlled, the 
colloidal properties of the pectin are fullj' retained and 
the resulting product, a pectinate, is in reality a 
colloidal salt which needs no peptizing agent to stabi- 
lize it. Metallic colloids in the medicinal field have .so 
far found only a limited application, confined mainly 
to external uses because of their toxicitj' to the human 
system. They usuallj' consist of an insoluble metal or 
metallic compound which in itself is not colloidal, but 
requires the addition of a peptizing agent to affect 
dispersion. For example, there are sevei-al colloidal 
silver preparations on the market which consist of 
finely divided metallic silver or some insoluble com- 
pound thereof, such as silver oxide, which will not re- 
main in the dispersed state and require a peptizing 
agent such as proteins to stabilize them. Various 
factor's influence the stability of such colloidal dis- 
persions, such as light, temperatui'e, hydrogen ion con- 
centration, etc., so that their bactericidal value usually 
decreases with age. When any substance comes in 
contact with the dispersion that ordinarily will dis- 
solve the insoluble silver therein, such as acid, a 
crystalioidal salt is formed, resulting in increased 
ionization of the silver with a subsequent increase in 
toxicity. 

Pi'oteins are amphoteric and have an isoelectric 
point, approximately at a pH of 4.2. Above a pH of 
4.2 they can combine with metals because of their 
carboxyl groups, below a pH of 4.2 they can combine 
with acids because of their amino group. Protei- 
nates maj' be formed bj' reacting metallic salts -With 
proteins at pH’s above 4.2. However, as acid is 
added to a proteinate and the pH approaches the 
isoelectric point, more and more metal is liberated. 
At the isoelectric point no metal is combined with 
the protein and the metal therein is converted to 
a toxic salt. Consequently no proteinate of a toxic 
metal can be taken internally because of the instability 
of the compound at the low pH’s in the stomach, which ’ 
results in a liberation of the toxic metal. 

In contrast to protein, pectin is not amphoteric and 
does not have an isoelectric point. It cannot combine 
with acids but can combine with metals forming pecti- 
nates which are very stable in acid media. Certain 
pectinates are so much more stable than proteinates 
that pectin will remove certain metals from protei- 
nates. This fact greatly reduces the possibility of any 
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cumulative toxic effect of metals in the human body 
when taken internally in the form of pectinates. 

tVhen certain metals, in particular, copper, nickel, 
lead, iron, aluminum, manganese, eadmium, calcium 
and magnesium, in the form of soluble salts, are added 
to a pectin dispersion, an abnormally high viscositj’ 
results. The increase in viscosity varies with the 
nature and amount of metal added, also with the 
hydrogen ion concentration. WTien added in excess 
certain metallic salts will coagulate pectin. 

According to von Fellenberg (12) copper sulphate, 
lead nitrate, basic and neutral lead acetate, ferric 
chloride will precipitate pectin. He lists the salts that 
will not coagulate pectin as follows: silver nitrate, 
mercuric chloride, cadmium nitrate, nickel sulphate, 
ferrous sulphate, cadmium chloride, zinc sulphate, 
manganous chloride, calcium chloride, strontium 
chloride, barium chloride and the alkali salts. The 
salts that will precipitate pectic acid are listed by von 
Fellenberg as follows: calcium chloride, strontium 
chloride, barium chloride, magnesium chloride, alumi- 
num chloride, ferrous sulphate, ferric chloride, copper 
sulphate, cobalt nitrate, nickel sulphate, cadmium 
chloride, zinc sulphate, stannous chloride, manganous 
chloride, silver nitrate, lead nitrate, and he also states 
that mercuric chloride will not coagulate pectic acid. 
Hydrogen ion concentration plays an important role 
in the precipitation of pectin with metals, a factor 
which von Fellenberg failed to take into consideration 
in his experiments with pectin. 

Pectic acid is completely de-methylated pectin in 
which all of the carboxyl groups are free and avail- 
able for combination with metals, consequently it can 
combine with a much greater quantity of metal than 
can pectin, which in most cases is sufficient to precipi- 
tate the pectic acid. In other words, many of the 
metals that will precipitate pectic acid will not pre- 
cipitate pectin due to the fact that pectin cannot com- 
bine with a sufficient amount of these metals to cause 
insolubility because most of its carboxyl groups are 
methylated. As pointed out by von Fellenberg, the 
more methoxyl groups removed from the pectin mole- 
cule, the more carboxyl groups become available for 
reaction with metals and the easier the precipitation 
with metallic salts. Until recently no method was 
known by which pectin could be de-esterified without 
at the same time depolymerizing the octa-galacturonic 
acid and thus destroying its jellying power. As a re- 
sult of research at the Delaware Agricultural Experi- 
ment Station (18) a .method was devised whereby 
pectin could be at least partially de-esterified without 
depolymerization (constructive hydrolysis) thus 
making it possible to precipitate pectin with some 
metals that ordinarily would not precipitate pectin, 
and at the same time retaining its full jellying power. 

However, from a bactericidal and therapeutic point 
of view, the pectinates containing sufficient metal to 
cause coagulation and loss of colloidal properties are 
of very little value. 

It has been found that the addition of small amounts 
of certain metals to pectin intensifies its colloidal 
properties. For example, if a small amount of nickel 
sulphate is added to a pectin dispersion, the viscosity 
is increased. This is due to the fact that the nickel 
pectinate formed hydrates to a much greater extent 
than pectin, and as a result the particle swells and 
becomes larger and less dense. According to Stoke’s 
law, the viscosity of a colloidal dispersion increases 


with the size of the particle. The amount of hydration 
of the nickel pectinate depends upon the hydration ion 
concentration of the dispersion. If acid is now added 
to the nickel pectinate, the viscosity may be reduced 
to that of the pectin before the addition of nickel 
sulphate, not because the acid removes the niekel from 
the pectin, but because of the reduced hydration at 
the reduced pH. The viscosity may be again increased 
at this reduced pH by the addition of more nickel or 
by raising the pH by the addition of an alkali. In this 
respect nickel pectinate differs from pectin which 
always shows a reduction in viscosity upon addition of 
alkali or increase in pH. This may be an important 
factor in pectinate therapy. 

When a nickel salt is added to a pectin dispersion 
in increasing amounts the viscosity increases up to 
the point where the pectin has combined with all the 
nickel possible. At this point ordinary pectin, not sub- 
-mitted to constructive hydrolysis, will contain approxi- 
mately 1.2% combined niekel. If .nickel pectinates are 
prepared containing various percentages of combined 
nickel up to 1.2% nickel and separated from the water 
either by precipitation with alcohol or dried on a re- 
volving heated drum, the dispersibility of the dry 
products in water will increase as the pereentage of 
nickel increases to 0.6%. In fact, a pectinate contain- 
ing only 0.3% of combined nickel will hydrate immedi- 
ately and completely as it comes in contact with water 
without forming any lumps. The hydrated gelatinous 
particles will disperse readily with slight agitation 
even in cold water. The rate of hydration of pecti- 
nates is accelerated as the combined nickel is in- 
creased from 0.5% to 1.2%, but the gelatinous 
particles become a little more difficult to disperse but 
will do so upon heating, or upon the addition of a 
small amount of acid. Nickel pectinate will disperse 
in acid media just as readily as in distilled water, but 
in excessive acidity media requires slightly more 
nickel to maintain the rate of dispersion. Calcium and 
magnesium pectinates disperse fairly well in distilled 
water, but not in the presence of acids, due to their 
instability in acid media or to decreased hydration be- 
cause of the reduced pH. All pectinates do not disperse 
more readily than ordinary pectin, in fact, very few of 
them have any appreciable advantage over pectin in 
this respect. Copper pectinate hydrates readily but 
the swollen gelatinous particles are difficult to dis- 
perse. From a dispersible standpoint such pectinates 
as copper, lead, silver, manganese, zinc, cobalt, etc., 
should each contain sufficient nickel to disperse with- 
out difficulty. 

WTien powdered pectin is placed on the surface of 
water there is no movement of the particles over the 
surface, the powder remains stationary in one clump. 
However, if powdered pectin is triturated in a mortar 
with dry nickeh sulphate so that the nickel therein is 
about 0.5%-0.6% of the weight of the mixture, and 
this mixture is placed on the surface of water, the 
particles will fly apart and spread themselves rapidly 
over the entire surface of the water, at the same time 
they will hydrate 100%.,. This indicates an intensifi- 
cation of the charge on the colloidal particles so that 
they repel each other and fly apart, resulting in a 
much more stable colloid than pectin itself. An in- 
tensification of the charge on the particle would natu- 
rally increase the absorptive capacity of the colloid 
which may be an important factor in detoxification. 
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NICKEL PECTINATE THERAPY AND POSSIBLE 
EXPLANATION OF ACTION INVOLVED 

Block (3) in his report on pectin and nickel pecti- 
nate in acute and chronic bacillary dysentery shows 
very conclusively that pectin per se is of no value in 
the treatment of this disease. He states that the 
diarrheal symptoms continued practically unabated in 
every case during the entire course of the treatment 
with pectin. He concludes that “granular or pure 
pectin did not exhibit a favorable effect. There was 
no reduction in temperature and the course of the 
disease was either unaltered or adversely affected, 
toxemia being mai'ked throughout. Bloody diarrhea 
occurred frequently. It is apparent, therefore, that 
this substance does not possess any detoxifying 
properties.” 

In contrast, nickel pectinate according to Block pos- 
sesses detoxifying bactericidal and anti-hemorrhagic 
properties, proven to be effective in the treatment of 
bacillary dysentery, and observed “a definite improve- 
ment in every patient in the appearance and general 
condition accompanied by the disappearance of all 
acute symptoms, tenesmus and bloody diai'rhea and 
an increase in weight.” 

The “pure pectin” used by Block was the same type 
of pectin employed in the manufacture of the nickel 
pectinate which he used. No beneficial results were 
obtained with pectin but when the same pectin was 
converted to nickel pectinate by the addition of ap- 
proximately 0.3% nickel, a decided improvement in 
the patient was noted. 

Due to a lack of sufficient data, any attempt to ex- 
plain the value of nickel pectinate in contrast to that 
of pectin in the treatment of bacillary dysentei-y is 
purely a matter of conjecture. However, there are 
certain established properties of nickel pectinate that 
certainly have some bearing on its therapeutic value. 
Of primary importance is its bactericidal value. 

BACTERICIDAL VALUE OF NICKEL 
PECTINATE 

Tompkins (13) found that all the pectins which he 
tested as well as pectic acid and methyl d — galactu- 
ronate actually promoted the growth of bacteria. In 
conti-ast, nickel pectinate manifested bactericidal 
action which varied with the percentage of nickel 
present. He found that the bactericidal action was 
more marked after autoclaving the nickel pectinate 
and that its activity decreases at pH’s above 5.5. 

Arnold (1) also found that pure pectin accelerates 
the groivth of bacteria while in contrast nickel pecti- 
nate inhibits the growth of bacteria, its inhibiting 
action decreasing as the pH is increased. The auto- 
claved samples exerted greater bactericidal action. 

It has long been known that certain metallic ions, 
nickel included, are toxic to bacteria. It is safe to as- 
sume, therefore, that the inhibiting action of nickel 
pectinate on the growth of bacteria is due to ioni- 
zation of the nickel. That the ionization is slight is 
proven by the fact that nickel pectinate did not com- 
pletely destroy the bacteria but simply retarded their 
groivth. Nickel pectinate ionizes to a greater degree 
as the pH is decreased, hence its increased bactericidal 
activity at reduced pH’s. Near the neutral point there 
is scarcely any ionization and as a consequence no 
activity. All metallic pectinates do not exhibit the 
property of decreasing to.xicity to bacteria with in- 


crease in pH because acids do not have the same effect 
on the ionization of all metallic pectinates. 

Both Arnold and Tompkins observed an increase im 
the bactericidal value of nickel pectinate after auto- 
claving. As previously mentioned, destructive hydro- 
lysis, resulting in depolymerization, is greatly acceler- 
ated at autoclave temperatures, resulting in an even- 
tual breakdown to nickel pectate if continued for a 
sufficient length of time. -Nickel pectate is not disper- 
sible in water. However, a small amount of acid will 
remove the nickel from this compound very easily re- 
sulting in the formation of insoluble pectic acid and a 
soluble nickel salt which ionizes to a much greater ex- 
tent than does nickel pectinate. Any degree of depoly- 
merization of nickel pectinate will result in a de- 
composition product somewhere between nickel pecti- 
nate and nickel pectate which is less stable in acid 
media, and consequently results in a higher concen- 
tration of nickel ions. It is, therefore, natural to ex- 
pect that autoclaved nickel pectinate would have a 
gi-eater bactericidal action. than unautoclaved nickel 
pectinate. Since jellying power or grade depends upon 
the degree of polymerization of the pectin molecule, 
the bactericidal value of nickel pectinate increases as 
the grade decreases, but the nickel pectinate becomes 
less stable in acid media. 

The hydrogen ion concentration of a colloidal acid 
is proportional to its concenti-ation. Colloidal salts 
ionize in a similar manner so that the higher the per- 
centage of nickel combined with the pectin and the 
greater the concentration of nickel pectinate the 
greater the bactericidal action because of the increase 
in the nickel ion concentration. This is in accordance 
with the findings of Arnold and Tompkins. 

The bactei’icidal activity of nickel pectinate beyond 
doubt is beneficial in the treatment of bacillary dy- 
sentery, but since the bacteria are not completely de- 
stroyed, there must be some other contributing factor 
that is responsible in a large measure for its bene- 
ficial effect. Arnold (1) has called attention to this 
as follows: “The intra-intestinal bactericidal action is 
not cleai'ly understood. The clinical improvement of 
bacillary dysentery patients administered nickel pecti- 
nate by mouth manifest clinical improvement out of 
proportion to the demonstrable in vitro bactericidal 
power of the nickel pectinate.” There is a possibility 
that the catalytic activity of nickel may play an im- 
portant role in nickel pectinate therapy. 

NICKEL PECTINATE AS A CATALYST 

The catalytic activity of nickel has been utilized for 
many years in the chemical industry for promoting 
and accelerating chemical reactions. One of the well- 
known applications is the use of nickel as a catalyst 
in the hydrogenation of vegetable oils. When at- 
tempting to postulate a theory explaining the total 
therapeutic value of nickel pectinate one must at least 
take into consideration this important property of 
nickel. 

Theoretically, under certain conditions, pectin 
Should be able to combine .with proteins, but since 
Block (3) obseiwed no detoxifying action of pectin in 
patients suffering from bacillary dysentery, it is evi- 
dent that no appreciable amount of toxic proteins com- 
bined with the pectin. It is quite possible that with 
nickel attached to the carboxyl groups of pectin the 
combination of pectin and proteins is accelerated, ac- 
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counting in part for the detoxifying action of nickel 
pectinate observed by Block. 

The catalytic production of antitoxin and agglutinin 
by nickel pectinate is not beyond the realm of possi- 
bility. In fact, there is some evidence to this effect. 
The Drinkers (5) published an extensive report on 
the Hygienic Significance of Nickel, which contains 
an abstract of two articles one by Walbum (22) and 
the other by Madsen (15) which are pei'tinent. Wal- 
burn shows that “the chlorides of manganese, cobalt, 
nickel and zinc augment the production of agglutinin 
and antitoxin in the goat and in the horse when these 
animals have been injected with the colon and the 
diphtheria bacillus respectively. The amounts of salts 
used in the experiments were: for the goat, 25 cc. of 
a 0.01 molecular solution; for the horse, 10 cc. of a 
0.5 molecular solution, calculated as hydrates. The 
salts were injected intravenously in single daily 
doses.” 

“Madsen determined that daily injections of 0.5 gm. 
of the chlorides of manganese, zinc, nickel, cobalt, and 
other metals into goats that had previously been im- 
munized by specific agents served to maintain the 
antibody content of the blood at a high level.' Similar 
results were obtained with the horse immunized 
against diphtheria. The author suggests that anti- 
body formation is a secreting process and that the 
action of the metals is in the nature of a catalytic 
effect on enzyme processes.” 

Hans Zinsser in his textbook on bacteriology states : 
“The blood-serum of newborn guinea-pigs hardly ever 
contains agglutinin for B. coli, while that of adults 
acts upon these bacilli in dilutions of 1:20. Similarly, 
infants show lower normal agglutining values than 
adults.” Diarrhea in an infant is a much more serious 
proposition than in an adult because the infant is not 
immunized against this disease. However, infantile 
diarrhea responds very rapidly to nickel pectinate 
therapy, all symptoms disappearing generally within 
forty-eight hours. Is this not due in part to the rapid 
formation of agglutinin and antitoxin by the catalytic 
action of the nickel pectinate? 

Block (3) states: “Nickel pectinate administered 
every three hours will tend to facilitate continuous 
effect for which the preparation is given. It will pro- 
mote early healing, and may prevent recurrences. Upon ' 
recovery, the patient should receive for some period 
of time a reduced dose of nickel pectinate in order to 
rid the system of residual remains of the disease.” 

Madsen, as previously quoted, has shoivn that daily 
injections of small amounts of metallic salts served to 
maintain the antibody content of the blood at a high 
level. Block has recognized the necessity of adminis- 
tering a reduced dose of nickel pectinate after the ap- 
parent recovery of the patient from a severe case of 


bacillary dysentery. Antibodies undoubtedly disap- 
pear from the intestines at a much faster I’ate than 
they do from the blood and since nickel pectinate does 
not depopulate the intestines it seems logical that 
nickel pectinate should be administered in small doses 
just so long as any bacilli still remain in order to 
maintain the antitoxin. 

If nickel pectinate does stimulate the production of 
antito.xins in the body, then there are a large number 
of applications that only the medical profession can 
visualize. Arnold (1) observes that metal pectinates 
have different action on various bacteria. Perhaps 
different metallic pectinates are also specific in their 
production of antitoxins. 

Nickel pectinate aids in the assimilation of vitamins 
probably due to catalysis. Eddy (7) reports a case of 
acute ulcerative colitis in which he cooperated with 
Dr. Thomas Mackie at Roosevelt Hospital in which 
nickel pectinate brought about recovery when all other 
means had failed to do so. Before ingestion of nickel 
pectinate the blood A and C! of the patient was 1.5 mg. 
% and 0.10 mg. % respectively; after ingestion of 
nickel pectinate the blood A and C rose to 4.0 mg. % 
and 1.G5 mg. % respectively. 

Chen (4) states: “In Bj deficient rats, the addition' 
of “Nipectin” appears to have a sjTiergistic action 
with B, in increasing the body weight of e.xperimental 
animals.” Chen did not observe any beneficial results 
in connection with Vitamin D. 

OTHER METALLIC PECTINATES 

Arnold (1) has presented data on the bactericidal 
action of pectin and pectates of nickel, cobalt, manga- 
nese, lead, zinc, copper, calcium and silver. His re- 
sults show that pectin and calcium pectinate do not 
possess bactericidal power. Of the other pectinates, 
silver exerted the greatest bactericidal action, followed 
by cobalt, copper and nickel in order. Copper pectinate 
was found to be more toxic for Staphylococcus aureus 
than any other metal pectinate studied. With this one 
exception silver pectinate exerted the most marked 
bacterial killing power. 

There is very little clinical evidence on the metallic 
pectinates with the exception of nickel, because of the 
newness of the products. Silver pectinate, because of 
its outstanding bacterial killing power has been tested 
to some extent as a substitute for various other col- 
loidal silver compounds now on the market with very 
encouraging results. The work is progressing rapidly 
and should be available for publication in the near 
future. Silver pectinate has been used by one doctor 
in particular with marked success in the prevention of 
post-operative infections by impregnating dressings, 
in the treatment of athletes foot and certain chronic 
forms of skin diseases. 
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T he following case report is presented because of 
the unusual physical and roentgenological findings. 
Included in the conditions considered in diagnosis, 
gastro-intestinal pseudoleukemia and polyposis of the 
small intestine are rare diseases. The symptomatology 
and findings in these diseases are only inadequately 
described in medical literature, and no roentgenolo- 
gical pictures similar to those observed in this patient 
could be found. Following the case report there is 
presented a discussion of the literature of the above 
named conditions; the reasons for the inteiiiretation 
of the roentgenological findings is given and the 
clinical features are discussed. 

CASE HISTORY 

S. P., a single white male, aged 32 years, entered the 
Sanatorium October 21, 1938. The patient did not con- 
sider himself ill and objected to examination which the 
Sanatorium requires of all incoming patients. On question- 
ing he admitted a loss of sixty pounds in weight in the 
two years prior to his admission. At that time tonsil- 
lectomy was done in an attempt to I'elieve frequent "colds” 
and following this operation the patient had an episode 
extending over several weeks during which there was loss 
of appetite, crampy abdominal pain, and constipation alter- 
nating with diarrhea. Since this episode the patient con- 
tinued to have poor appetite and had taken two rest 
periods in an attempt to regain the lost weight, without 
success. 

Direct questioning regarding digestion at the time of 
admission brought out the fact the patient frequently had 
a sensation of fullness and weight after meals, but he in- 
sisted stools had been normal for the past year with one 
small rather constipated stool at night and a somewhat 
soft mushy stool early in the morning. There were no 
other complaints. The patient denied use of alcohol, and 
dietary habits were very good. 

Physical examination revealed marked emaciation, dry 
skin, slight clubbing of the fingernails, pallor of the con- 
junctivae. The eyes, ears, nose and sinuses were normal. 
The mucous membranes of the mouth were pale, the 
tongue large without other abnormality, teeth were in 
good condition, and the tonsil beds were clean. The heart 
and lungs were not grossly abnormal, peripheral arteries 
soft, systolic blood pressure 104, diastolic 70. The abdomen 
showed a typical “pot belly.” It was distended and tense, 
tympanitic in the center, and dull in the flanks. At the 
first examination the liver could not be felt. At later ex- 
aminations, with less abdominal distension, the liver was 
easily palpable — the lower edge on a level with the um- 
bilicus. The feet and ankles showed a grade one pitting 
edema. 

Clinical laboratory findings were as follows: Urine 
analyses, 10-31-38: morning specimen, 240. cc.; appear- 
ance slightly cloudy; color amber; reaction alkaline; 
specific gravity 1.014; albumin 0; sugar 0; acetone 0; 
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urobilinogen markedly increased. Microscopic — rare 
erythrocyte, occasional leucocyte, occasional round and 
squamous epithelial cells. 11-1-38: morning specimen, 280. 
cc.; appearance clear; color lemon; reaction neutral; 
specific gravity 1.018; albumin 0; sugar 0; acetone 0; 
urobilinogen markedly increased. Microscopic — occasional 
leucocyte, occasional squamous epithelial cells, no erythro- 
cytes seen, inorganics, few urates. Blood cytology: 10-31- 
38: erythrocytes 3,700,000; hemoglobin 9.7 grams (67%); 
leucocytes 4,800; neutrophils 0-3-45-27; eosinophils 1; 
basophils 1; monocytes 1; lymphocytes 22. Description of 
smear — anisocytosis of red blood cells, many hypochromic 
macrocytes. 11-1-38: leucocytes 5,700; neutrophils 0-1-51- 
27; monocytes 1; lymphocytes 20. 11-21-38: erythrocytes 
4,080,000; hemoglobin 11.8 grams (80%); leucocytes 
5,000; neutrophils 0-0-40-15; eosinophils 3; monocytes 8; 
lymphocytes 34. Blood chemistry: 11-3-38: free cholesterol 
112.7 mgm. %; cholesterol esters- 72.5 mgm. %; total 185. 
mgm. %. 11-4-38: plasma fibrinogen 0.69 mgm. %. 
Albumin 3.17 mgm. %. Globulin 2.06 mgm. %. Albumin- 
globulin ratio 1.54. Erythrocyte sedimentation rate, 11-2- 
38: 59 mm. in 1 hour, Westergren method. Galactose 
tolerance test, 11-5-38: 3.6 grams excreted in 4 hours. 
Gastric analysis, 11-2-38: free hydrochloric acid absent, 
total acidity 1-2. Peces, 11-2-38: appearance soft, un- 
formed, light yellowish-brown color, few gross food 
particles; reaction acid; occult blood negative; fat 0;, 
starch few digested granules; muscle fibers rare, well di- 
gested; ova and parasites, none seen; no leucocytes seen; 
no erythrocytes seen. 11-10-38: (after Schmidt Intestinal 
Test Diet) appearance fatty, unformed slightly foaming 
specimen of slightly reddish color; reaction slightly acid; 
fat, very little; starch digestion quite normal; muscle 
fibers poorly digested, striations very marked; urobilinogen 
present. In spite of the poor Sudan reaction the amount 
of fat appears very markedly increased. Urinary amylase 
test, 11-2-38: 32 units. 

Special examinations: tuberculin intradermal test 
positive to 0.1 mgm., 0. T. Proctosigmoidoscopy, no 
pathology visible in rectum or sigmoid. Roentgenolo- 
gical studies will be presented in detail because of the 
unusual findings encountered. 

X-ray findings: esophagus is normal. The stomach 
show's no abnormality in size, position, or movements, 
no filling defects are observed even with close obser- 
vation of the mucosal picture. The contrast meal 
passes without delay into the duodenum and rapidly 
through it. It shows a well defined semi-circular filling 
defect in its upper right lateral contour. The jejunum 
shows mahy small, circular, radio-translucent areas 
one-half to one centimeter in diameter. All are very 
sharply outlined. These areas are so numerous they 
appear to replace all of the normal mucosa. They give 
to the small intestine a honey-combed appearance 
throughout. In addition, there are numerous niche- 
like formations one-half to one and one-half centi- 
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Fig. A. Photograph ot intestine in case of intestinal 
pseudoleukemia from Ewing's “Neoplastic Diseases.” 
Courtesy W. B. Saunders Company. 

meters in diameter some of which are pedunculated. 
The honey-comb pattern is observed in some of the 
larger niches. The filling defects decrease in distinct- 
ness as the cecum is approached. In the latter region 
one can see numerous folds in addition to filling de- 
fects. At the end of three hours the contrast meal is 
massed in the pelvis with its head in the ascending 
colon. Flecks of barium remain throughout the small 
intestine. The contour of the ascending colon shows 
filling defects similar to those described above. The 
six hour film shows greater definition of the defects. 
There is a diverticulum-like niche about two centi- 
meters in diameter in the median contour of the as- 
cending colon. The ascending and transverse colons 
are large and the mucous membrane appears thin and 
atrophic. The sigmoid is redundant with large loops 
reaching up to the splenic flexure. The lower end of 
one of these loops shows an irregular-shaped filling 
defect. Evidence of Vionej'-combing, though less dis- 
tinct than is observed in the small intestine, is shown 
throughout the descending colon and sigmoid. At 
twenty-four hours, the outlines of the ascending colon 
are well defined. The lower part of the ascending colon 
shows scattered, circular shadows which appear to he 
the result of the contrast meal left in the diverticula. 
The sigmoid is only partly filled, hlost of the contrast 
meal is in the rectal ampulla. The shadow of the liver 
is enlarged, reaching do^vn eight centimeters below 
the 11th rib. 

Discussion of the X-ray findings: There can be 
little doubt that the peculiar picture just described is 
caused by the protrusion of small and large nodules 
into the lumen of the intestines. They are very tightly 
packed, particularly in the proximal part of the 
jejunum where they appear to occupy the whole in- 


testinal wall. The small diverticula which can be seen 
in various parts of the small and large intestines may 
be either congenital or, what seems more probable, 
they may be secondary to distentions of the intestinal 
wall which has been W’eakened by nodular growths. 
The distribution of these nodes is remarkable. They 
could not be seen in the stomach despite careful study 
of the mucosa; in the duodenum only one circular 
filling defect appears. They occupy the proximal part 
of the small intestine; they become fewer in number 
in the ileum, colon and sigmoid; but in the colon or 
sigmoid one can see many areas which show the same 
kind of honey-combing which appears in the jejunum 
though less distinctly. Another point which seems 
worthy of attention is the peculiar, paper-thin appear- 
ance of the walls of the colon and sigmoid. They ap- 
pear atrophic even in places where no evidence of 
node formation can be found. 

What are these nodes? The first impression is one 
of widespread polyposis of the small and large in- 
testines. The pictures resemble to a great degree J:he 
numerous X-ray publications of polyposis of the large 
intestine and sigmoid. However, the literature on 
polyposis of the small intestine is far less extensive 
and conclusive. 

Mueller (1) discusses the aspects of general in- 
testinal polyposis, without stating in what percentage 
of his cases the small intestine was involved.- 

Hauser and Kauffman (2) (cited by Ewing) ob- 
served polypoid involvement of the entire mucosa from 
pylorus or cardia to anus, but the exact histological 
nature of the polyps in their cases is not evident from 
Ewing’s quotation. 

Talia and Picara (3) state that polyposis of the in- 
testines occurs in the following order of frequency: 



Pig. 1. Film made ten minutes after ingestion of barium 
sulphate. 
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Pig. 2. Roentgenogram of small intestine ten minutes 
after oral administration of barium sulphate meal show- 
ing honey-comb appearance. (Enlargement of Fig. 1). 


rectum, sigmoid, stomach, duodenum, terminal ileum, 
jejunum and ileum. 

Gatersleben (4) reports a case of polyposis of the 
small intestine which shows diffuse involvement of the 
jejunum and parts of the ileum. The patient was oper- 
ated several times for this condition which caused in- 
vagination and gangrene of the intestines. There were 
numerous polyps present, the histological picture of 
which changed from benign adenopapilloma to cancer- 
ous growths in the course of several years. The photo- 
graph of a specimen obtained bj' resection shows 
various polyps of the mucosa of the small intestine, 
some are pedunculated, others have a broad base. The 
picture described by Gatersleben differs somewhat 
from the findings in cases where the nodes are very 
tightly packed. In our roentgenograms no trace of 
Kerkring folds can be seen in .the proximal parts of 
the small intestine, whereas, Gatersleben’s specimen 
shows many folds in the ample space between the 
tumors. 

Other repoiTs of polyps of the small intestine (Ger- 
man (6), Santer (6), Talia and Picara (3)) concern 
single polyps which caused various surgical conditions 
as invagination, occlusion, etc. All publications stress 
the tendency of polyps to bleed, even to cause serious 
anemia. In our case, blood was never demonstrated in 
the feces despite frequent and careful examination. 
This is an unusual finding with polyposis, particularly 
since the patient had stools of a diarrhoeic or semi- 
diarrhoeic character which evidences irritability of 


the intestinal tract and hypermotility which one would 
expect to produce bleeding of the polyps. 

One other condition of the intestines which may 
produce a picture very similar to polyposis though 
very different in pathology is gastro-intestinal pseudo- 
leukemia. Reproduced herewith is a picture of this 
condition taken from Ewing’s Neoplastic Diseases 
which appears to be a perfect counteiTJart to the con- 
dition observed in the X-rays of the case presented. 
The pathological changes in gastro-intestinal pseudo- 
leukemia consist of swelling of the lymphoid tissue in 
different parts of the body, but the characteristic 
leukemic changes in the, blood are absent. Other forms 
of pseudoleukemia show relative lymphocj’tosis in the 
blood, the condition which is mainly localized in the 
intestines fails to produce this feature. To quote from 
Ewing, “. . . the process may be limited to a portion 
or involve the whole of the gastro-intestinal tract, or 
it may be associated with widespread lesions of most 
other lymphoid structure.” 

Stoerk (7), in 1904, described a case which belongs 
to ■ this group. The whole intestinal canal showed 
numerous lesions which consisted of round cell infiltra- 
tions. These lesions were partly arranged along the 
folds of the intestines forming big, oblong masses; in 
other parts they showed up as a swelling of the Peyer 
plaques, thus recalling the picture predominant in 
typhoid. In the discussion of his case Stoerk made a 
diagnosis of pseudoleukemia by elimination: lympho- 
sarcoma would start from one group of lymph nodes 



Fig. 3. Detail film showing polypoid structure in di- 
verticula. 



A8 


American Journal of Digestive Diseases 



Fig. 4. Roentgenogram of small intestine three hours 
after ingestion of barium sulphate meal. 


and progress from region to region; whereas, in his 
case the lesions in the intestines were of equal size, 
therefore, probably of equal age. Absence of metas- 
tasis also opposed a diagnosis of sarcomatosis. 

Summers (8) reviewed the literature and tabulated 
the findings in gastro-intestinal pseudoleukemia and 
reported an additional case observed by himself. The 
clinical features in his case were similar to the case 
here reported insofar as his patient showed constantly 
diarrhoeic stools. However, in his report Summers re- 
corded the stools wateiy and no mention is made of 
a conspicuous fat content. The patient showed pain- 
lessly swollen lymph nodes at both sides of the neck, 
and anemia of the hypochromic type; in the differ- 
enti.al blood count there was a prevalence of poly- 
morphonuclear leucocjdes. The patient died of peri- 
tonitis. Autopsy showed enlarged liver and spleen due 
to swelling of the IjTnphoid apparatus. The main find- 
ing was the presence of rniwiads of small and large 
nodes in the intestinal tract, most of them with broad 
bases, others pedunculated. Those nodes, to quote from 
Summers, ". . . were arranged in such proximity to 
one another that the intervening mucous membrane 
was scarcely visible.” Blicroscopicalis' the intestines 
showed the presence of enormous lymphoid collections 
occupying mucosa and submucosa, replacing and al- 
most completely destroying the glandular elements. 

The case reported by Biggs and Elliott (9) showed 
iiimilar clinical features to the case herewith pre- 


sented. No abnormal roentgen findings in the intestine 
were observed by Biggs and Elliott though at autopsy 
the findings observed correspond exactly with what 
one would expect to find from the roentgenological 
findings we observed in our patient. 

In none of the reports of cases of intestinal pseudo- 
leukemia is there showm or described roentgenological 
findings of the intestinal tract. Lahm (10) reported 
a case of lymphogranulomatosis of the jejunum in 
which the loops of the intestine were rigid and the 
folds were broad and thick but the poljqpoid structure 
demonstrated in our ease was missing. 

The unusual roentgenological findings here pre- 
sented appear to demonstrate the pathological process 
which has been described as gastro-intestinal pseudo- 
leukemia. In addition to this roentgenological picture 
the patient presented clinical findings which have been 
found in such cases reported by other observers. The 
distribution of the lesions, the massiveness of the 
stools, the differential blood count with prevalence of 
polymorphonuclears are consistent with a pseudo- 
leukemia syndrome. He did not show enlargement of 
superficial lymph nodes which in most other cases 
were reported as enlarged. There is, however, the 
possibility that the considerable enlargement of the 
liver is due to lymphocytic infiltration. 

From the clinical laboratory standpoint the patient 
presented other interesting features. In the differ- 
ential blood count the most conspicuous fact besides 
the polymorphonuclears was the marked shift to the 



Fig. 5. Ckilon roentgenogram following barium enema 
and evacuation. 
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left of the nuclear index accompanied bj' an increased 
erythrocyte sedimentation rate, indicating unceasing 
activity of the process. Active disease of the liver with 
impairment of its function is shown by the constant 
increase in urobilinogen output in the urine, the re- 
duction in cholesterol esters, the impaiment in galac- 
tose tolerance, reduced albumin-globulin ratio, and in- 
crease in plasma fibrinogen. Noteworthy is the low 
blood calcium of 7. mgm. %. This feature may be ex- 
plained by the diarrhea which apparently drained the 
body of increased amounts of calcium and the fat indi- 
gestion which prevented calcium absorption. In sprue 
a similar finding is observed, in extreme cases causing 
osteoporosis or even constant tetany as observed in 
the case reported by Geraldy in 1932. There is a 
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certain resemblance to sprue in the extreme thinness 
of the walls of the colon. 

We are aware that it is impossible to make a sure 
diagnosis from the observed findings. We believe that, 
everj’thing considered, the case shows features which 
fit the picture of pseudoleukemia better than that of 
generalized intestinal polyposis. 

SUMMARY 

Report of a case showing the clinical picture of con- 
stant massive fatty diarrhea together with anemia, 
emaciation, and weakness. The X-ray demonstrated 
the presence throughout the intestinal tract of in- 
numerable small nodules, suggesting either polyposis 
or more probably gastro-intestinal pseudoleukemia. 
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A SUBSTANCE IN THE URINE WHICH 
INHIBITS GASTRIC SECRETION 

F or a period of years investigations in our labora- 
tory have been concerned with a study of entero- 
gastrone, a hormone which is responsible for the 
inhibition of gastric secretion and motility which 
follows upon the ingestion of fat (1). Active con- 
centrates containing this inhibitory principle have 
been prepared from duodenal mucosa (2). These con- 
centrates have not as yet been purified to the point 
where they are suitable for human administration. 
They are still contaminated by suflicient protein-like 
material to cause the development of refractoriness 
when they are injected for some time into dogs (3). 

The observation of Sandweiss, Saltstein and Parb- 
man (4) that commercial extracts of pregnancy urine 
prevent the development of jejunal ulcers in dogs 
subjected to the Mann-Williamson operation suggested 
to Culmer, Atkinson and Ivy (5) that such extracts 
might contain a substance capable of inhibiting 
gastric secretion. Accordingly they administered these 
extracts to dogs with Pavlov pouches and observed a 
significant and prompt decrease in the secretory re- 
sponse to a meal. Later, Sandweiss, Saltstein and 
Farbman (6) reported that extracts prepared from 
normal female urine were also effective in preventing 
the development of experimental ulcers. A sample of 
such an extract submitted to us by Dr. Sandweiss 
proved to be capable of inhibiting gastric secretion. 

It occurred to Gray, Wieczorowski and Ivy (7) that 
this inhibitory principle might be present in all normal 
urine and that it might represent excreted entero- 
gastrone. Accordingly, extracts of normal male urine 
were pi’epared and assayed in dogs with gastric 
pouches which were secreting in response to a subcu- 


taneous injection of histamine. These preparations 
were found to be highly potent in inhibiting gastric 
secretion. They were resistant to boiling for five 
minutes, and they contained little or no gonadothropio 
activity. In contrast to enterogastrone prepared from 
duodenal mucosa the urine extracts exerted very little 
effect on gastric motility. We are not sure that the 
latter fact constitutes an objection to the hypothesis 
that the substance obtained from urine is entero- 
gastrone. 

At the present time the evidence indicates that the 
ulcer-preventing principle is distinct from the gonado- 
tropic hormone of pregnancy un'ne. Furthermore, the 
ulcer preventive factor now appears to be separate 
from the inhibitory factor. There are two reasons for 
this view: First, the doses administered to the Mann- 
Williamson dogs are too small to exert any easily 
demonstrable effect on gastric secretion. Second, ex- 
tracts prepared from the urine of patients with peptic 
ulcer have been reported by Sandweiss et al (6) to be 
lacking in the ulcer preventing factor, and by Fried- 
man et al (8) to contain the usual amounts of the in- 
hibitory principle. Whether the inhibitory principle is 
or is not enterogastrone cannot be stated as yet. The 
chemical and biological behaviors of the urinary and 
duodenal extracts are similar, but this evidence is 
scarcely more than indicative. We are at present 
carrying out experiments designed to reveal the origin 
and nature of the gastric inhibitory factor of urine. 

“Urogastrone, the substance in urine which inhibits 
the gastric secretory response to histamine, apparently 
is formed in the intestine and is related to entero- 
gastrone. This is based on the observation that the 
substance is present in the urine of fasted dogs but Is 
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not present in the urine of the same dops when fasteel 
after pastro-enterectomy.” 

A. C. I\T. 
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THE USE OF URINE EXTRACTS IN THE 
TREATMENT OF ULCER 

R ecent reports in the literature on the effect of 
urine extracts on Mann-Williamson ulcers and 
ftastric secretion in dogs have focused attention on the 
possible therapeutic use of urine ex-tracts in human 
peptic ulcer. It has been shown that extracts of urine 
from pregnant as well as non-pregnant women tend to 
prevent and heal ulcers produced by the Mann-Wil- 
liamson operation and to prolong the life of the dog 
(1, 2). It has also been demonstrated that urine ex- 
tracts have an inhibitory effect on gastric secretion in 
the dog (2, 3, 4, 5). 

Several questions naturally arise: (1) Is the bene- 
ficial effect of urine extract on Mann-Williamson 
ulcers due to the depression of gastric secretion? (2) 
What effect, if any, has the urine extract on human 
gastric secretion? and (3) What effect, if any, has 
the urine extract on the symptoms and course of peptic 
ulcer in man? 

Data obtained so far suggest that the beneficial 
effect obtained with urine extracts on experimental 
ulcers in dogs is not due to the inhibitory effect on 
gastric secretion, but rather ' to some other factor. 
These facts are: 

(a) The beneficial effect on Mann-Williamson ulcers 
was obtained with daily subcutaneous injections of the 
extract in doses too small to be effective in depressing 
gastric secretion (2, 3). 

(b) Extracts from urine of normal (non-pregnant) 
women tend to prevent the formation of or to heal 
Mann-Wiliiamson’s ulcers, while extracts from urine 
of patients with peptic ulcer do not have this bene- 
ficial effect (2). Both of these extracts,' however, when 
given intravenously inhibit gastric secretion (6). If 
the substance that depresses gastric secretion were 
responsible for the beneficial effect on the experi- 
mental ulcers, the e.xtract from the urine of ulcer 
patients (which also possesses the depressor substance) 
should have produced a similar beneficial effect on the 
Mann-Williamson ulcers. 

Pregnant urine extract (Antuitrin-S) has no effect 
on human gastric secretion when administered subcu- 
taneously or intramuscularly in daily doses up to 4 cc. 
(G, 2). Preliminary obsen-ations indicate that the 
same results are obtained when normal female urine 
e.xtract* is administered intramuscularly to patients. 
When it was administered intravenously to two men, 
inhibition of free acid secretion was obtained in one, 
while no change was noted in the other. Because these 
men developed uncomfortable reactions shortly after 
receiving the intravenous injections, this mode of ad- 
ministration was discontinued. 

Twenty patients with peptic ulcer have been treated 


by us with an extract* of urine from normal women. 
The immediate results are encouraging, but an accu- 
rate clinical valuation of the treatment cannot be made 
until a larger series of patients have been treated and 
a much larger follow-up period has elapsed. The im- 
mediate and remote clinical results will have to be 
compared with those obtained in a conti'ol series (7). 

Patients with ulcer who have become symptom-free 
during intramuscular injections of the urine extract 
have not shown a definite reduction in gastric acidity 
either during or following treatment. 


*Preparcd for us by Parke Davis & Company. 

David J. Sandweiss and M. H. F. Friedman. 
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EFFORTS TO FIND A NEW, GOOD AND SAFE 
MORPHINE-LIKE DRUG 

A n article which will be of interest to many readei's 
- of this Journal is that of Nathan B. Eddy in the. 
April, 1939, number of the American Journal of the 
Medical Sciences. It constitutes a progress report of 
work that has been carried out during the past ten 
years under the auspices of the Drug Addiction Gom- 
mittee of the National Research Gouncil, by pharma- 
cologists at the Universities of Virginia and Michigan. 
Some twenty-seven chemists have been kept employed at 
this work. They have been trying to find an analgesic 
which will replace morphine and do its work without 
producing addiction. Obviously, there were Dvo lines 
open along which they could work; first, they could try 
to so rearrange or modify the morphine molecule as to 
remove undesirable by-effects, or second, they could 
start from scratch with some new nucleus and build 
onto that until they found what they wanted. 

Working along the first line, a methlydihydro- 
morphinone was produced, which is promising. In man 
it is twice as effective as an analgesic as is morphine. 
It has shoivn no emetic effect and no sign of depres- 
sion of respii’ation. It seems to have little tendency to 
produce habituation. Work is still being done on it. 

Experimenting along the second line the pharma- 
cologists have made drugs built up upon, the phenan- 
threne nucleus which is characteristic of. morphine. 
The most effective analgesic of this type sj’nthesized 
so far is one derived from tetrahydrophenanthrene 
with a hydroxyl radical attached to the nucleus, to- 
gether ivith a tetrahydro-isoquinoline group. The drug 
is definitely analgesic and depressant but so far hasn’t 
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shown other typical moi-phine attributes. Experi- 
mental work is now being done Avith this new drug. 

W. C. A. 


THE VALUE OF GASTROSCOPY TODAY 

T here can be no question now that gastroscopy is 
a most helpful technic and one that must be used 
every so often by the gastro-enterologist. Questions 
that still need to be answered by experience are: In 
Avhat cases should the gastroscopist be called in; how 
often can he find a lesion when the roentgenologist 
has failed to do so, and what connection has the gas- 
tritis, which is so commonly found, with the symptoms 
complained of. 

It Avould seem obvious that in all but a feAv cases 
the roentgenologic technic should be used first, be- 
cause. it is so simple and so Avithout discomfort for 
the patient. In those many cases in AA'hich it appears 
to have settled the matter of the diagnosis, there 
Avould seem to be little reason for looking directly into 
the stomach. Certainly feAV of us physicians Avould 
permit a gastroseope to be passed on us or on a loved 
one after a duodenal ulcer or a gastric carcinoma had 
been clearly demonstrated. Similarly, few physicians, 
especially under the age of thirty-five years, would 
Avant to be gastroscoped if, with a history of much 
nervousness and ovenvork and symptoms strongly 
suggestive of a functional disturbance, the roentgen- 
ologic examination of the stomach and duodenum had 
shown perfect outlines. 

Where the gastroscopist can help most is in those 
cases in AA'hich, after the roentgenologic examination 
has failed to reveal a lesion, the clinician still feels 
that there must be some organic cause for the symp- 
toms. They may be severe, or they may be coming out 
of a clear sky in a person Avho is not of a frail, 
nei-vous, or complaining type. One Avants also to look 
into the stomach Avhen the patient has been bleeding 
without discoverable cause, or when, especially in an 
older man or Avoman, there are roentgenologic signs of 
some lesion in the stomach, such as an ulcer, a tumor, 
or a hypertrophic gastritis. Surely there can no 
longer be any excuse for the physician Avho lets a 
patient drift on into an inoperable condition AA'ith 
carcinoma of the stomach, and noAv that the diagnosis 
of this disease can be made as soon as symptoms ap- 
pear the mortality should be- much loAvered. 

Light on this subject AV'as throAvn recently by E. 
Bulmer Avho reported in the “British Medical Journal” 


for July 15, 1939, that in 38 per cent of 1575 “gastro- 
duodenal cases” only an indefinite diagnosis could be 
made b}’’ the clinicians. Of the 589 patients Avith such 
an indefinite diagnosis, 147, all AAuth negative roent- 
genologic findings, Avere sent for gastroscopy. In 
sixty-six cases nothing abnormal AA'as found. In an- 
other sixty a diagnosis Avas made of chronic gastritis. 
Gastric ulcer AA’as found in eight cases. In one case an 
ulcer AA'as found and later this Avas shoAvn to be ma- 
lignant. One curious lesion Avas found AA'hich later 
proved to be an ulcer, and one inoperable carcinoma 
AA'as found. 

Bulmer seems to haA'e felt it incumbent upon the 
gastroscopist to find disease in every one of the 
stomachs examined, but ob\'iously this is not neces- 
sary. One of the curious relics of a time AA'hen the 
stomach AA'as looked on as the organ of digestion is 
the tendency on the part of most physicians and even 
physiologists to think and talk only of the stomach, 
and to study only its functions in health and disease. 

Actually, as everyone AA'ould admit after a moment’s 
thought, the small boAvel is the essential organ of di- 
gestion and absorption, and surely one must expect a 
feAV of the disturbances of digestion to arise in mal- 
functions of this long muscular tube. Incidentally, 
this being true, is it not a most curious and disgrace- 
ful fact that Ave gastro-enterologists rarely study the 
small boAvel with the roentgen ray, and Ave practically 
never test its all-important functions of digestion and 
absorption. We can get but a faint idea of the ap- 
pearance or state of health of the mucous membrane, 
and when, on rare occasions, we do note Avith the 
roentgen ray that this part of the digestive tube 
empties too fast or too sloAA’ly, Ave can make only the 
vaguest guesses as to Avhy it is Avorking so poorly. 
One of the greatest advances in gastro-enterology will 
come Avhen someone shows us hoAV to inquire into the 
condition and the several functions of the small boAvel. 
Until this can be done Ave physicians must expect to 
see many cases of indigestion, abdominal discomfort, 
or diarrhea in Avhich AA'e cannot make a definite diag- 
nosis. 

In the meantime, Avhen the gastroscopist does 
demonstrate gastritis Ave had probably better not jump 
alAA'ays to the conclusion that it explains the symptoms 
complained of. We have every reason to believe that 
gastritis must often be symptomless, just as peptic 
ulcer and cholecystitis are often symptomless, for long 
periods of time. 

W. G. A. 


Book Reviews 


The Genetics of Schizophrenia. A Study of Heredity 
and Reproduction in the Families of 1,087 Schizo- 
phrenics. By Franz J. Kallmann. New York, J. J. 
Augustin, 291 pp., 1938. 

E very gastro-enterologlst has to be someAvhat of a 
psychiatrist if he is going to be Avorth his salt. 
FeAV probably realize that according to several sets of 
careful investigators, one person out of every nineteen 
born in this country is going to be committed some 
day to an asylum for either the insane, the feeble- 
minded, or the epileptic! Since about half of the 


mentally deranged persons are going to have schizo- 
phrenia, one can gain some idea of the importance to 
the nation and to physicians of this disease. 

Worse yet, as Alvarez has pointed out, every insane 
person has a group of relatives, a considerable number 
of AA'hom suffer with peculiar and often disabling 
. nervous disorders. Many of them haA'e puzzling ab- 
dominal discomforts and pains, many are Aveak and 
tired and complaining all their days, and most of them 
go to gastro-enterologists in search of help. Unfortu- 
nately the average physician has so little training in 
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psychiatry- that usually it does not occur to him that 
the main basic trouble with the frail little woman who 
sits before liim, tcllinR him about many fruitless oper- 
ations, is that she is almost insane. Actually many 
physicians today refuse to believe that the apparently 
sensible patient before them is insane, after a psy- 
chiatrist has apprised them of the fact. 

In this book on the genetics of schizophrenia. Dr. 
Kallmann reports the results of a tremendous amount 
of work which appears to have been done scientifically 
and honestly and with care to avoid mistakes. The 
study was made in Germany where it probably is 
much easier to find the relatives of patients than it 
would be here in America. Jlost important is the fact 
that Dr. Kallmann and his associates interviewed 
personally the relatives of the 1,087 insane patients 
studied. As anyone knows who has ever tried to make 
patients confess as to their insane ancestory, a 
(luestionnaire would bring forth very little of the de- 
sired information. 

Altogether, Kallmann and his associates studied 
over 3,000 parents and grandparents, over 3,000 direct 
descendants, nearly 4,000 brothers, sisters, half- 
brothers and half-sisters, and over 2,000 nephews and 
nieces. The data show that 16.4 per cent of the 
children, 11.5 per cent of the brothers and sisters, 3.9 
per cent of the nephews and nieces, and 4.3 per cent of 
the grandchildren of persons with schizophrenia went 
insane. The disease is apparently inherited as a re- 
cessive character but probably not as a unit character. 
Another important point is that, as one would e.xpect, 
the taint is inherited in many different forms. Slany 
of the relatives were psychopathic, feeble-minded, or 
alcoholic, and many were troubled with psychoses. 

A striking fact that came out of this study, as well 
as out of other previous studies of schizophrenics, is 
that there is a close correlation between the inherit- 
ance of the psychosis and the incidence of tuberculosis 
in the defective families. This tendency serves to a 
slight extent to wipe out the bad stock. Another factor 
that helps somewhat to obliterate the stock is the 
failure of many of these psychopathic persons to 
marry or to rear many children. 

It is obvious from these studies that the sterili- 
zation of the insane patient alone will not help much 
in wiping out the defective stock or in controlling the 
disease. And yet civilization must eventually try to 
protect itself somehow. Wo cannot vouch for the fact, 
but we were told recently bj- a man who should know, 
that in his state more money is being spent each year 
for the care of the insane and the feeble-minded than 
is spent on the education of boj-s and girls who have 
a good bmin! 

In answer to those persons who maintain that a 
schizophrenic goes insane simply because of psychic 
traumas. Dr. Kallmann describes cases like the follow- 
ing; Two girls, identical tw-ins, were separated at 
birth. One of them was brought up in a poor home, 
and at fifteen went into a factory, where she was 
promptly seduced. Following the mental trauma of 
bringing into the world an illegitimate child, she went 
insane. There we have a common type of history, but 
unfortun.ately for the argument of those who maintain 
that the psychic trauma was all that was necessary 
to upset the girl’s mind, the other sister, who was 
brought up in a good home .and had an easy and happy 


life, also went insane and joined her twin in the 
asylum ! 


Attaining Womanhood. By George W. Corner. New 
York, Harper & Brothers, 95 pp., 1939. Price §1.00. 

S O many people were pleased with Dr. Corner’s little 
book on “Attaining manhood” that he has now 
written a similar book for girls. Anyone who knows 
Dr. Comer and his interests would expect him to pre- 
pare as he has done, a fine dignified discussion, mainly 
of the anatomy of the pelvic organs and the physi- 
ology of reproduction. There are some small chapters 
on sexual attraction and sexual conduct, the sex 
problems of girlhood, and venereal diseases. 

It is hard to know how far one should go in the in- 
struction of children of different ages in regard to 
sex. We have the feeling that this book is a little more 
technical th.an it need be. We have the feeling also 
that a little later, when girls reach the ages of perhaps 
seventeen or eighteen, when the se.x urge becomes 
stronger, temptations greater, and real problems come 
clamoring for solution, a girl will need definite infor- 
mation about intercourse and especially the psychic 
and other problems and dangers w-hich come ivhen 
illicit relations are entered into. 

There is great need then for a frank, dispassionate 
and unreligious discussion of all the problems in- 
volved. It would seem well to admit the desirability 
of having a sex life, but at the same time to tell about 
the dangers of attempting to have an illicit one. The 
problems of the long engagement and of those many 
.voung people who want to marry but can’t afford to 
do so should be discussed frankly and w-ith much 
sympathy. A book like Dr. Hotep’s “Love and Happi- 
ness” will then be a good one for the girl to read. 

The trouble with many of the books on sex is that 
they describe the anatomy and physiology of repro- 
duction but leave out a discussion of those all-impor- 
tant psychologic reactions which, if satisfactory, make 
for a happy marriage or liaison, and which, if unsatis- 
factoi-y, bring unhappiness and feelings of guilt and 
disgust. Many women and men need some information 
also in regard to the psychopathic types of reaction, 
as in cases of homosexualism. 


Diagnosis and Management of Diseases of the 
Biliary Traci. By R. F. Carter, C. H. Greene and J. 
R. Twiss. Philadelphia, Lea & Febiger, 432 pp., 1939. 
Price §6.50. 

G ASTRO-ENTEROLOCISTS will find this a help- 
ful volume. As the authors say, “the principal 
purpose of this book is to present a brief treatise on 
present-day concepts of the basic factors in gall 
bladder disease and an outline of those methods cf 
investigation which will provide for a division of 
patients into those who are to be treated surgically 
and those who are to be treated medically. The basic 
factors upon which these recommendations are made 
have been derived from the follow-up findings on 
patients who were subjected to a division and m.-in- 
•agement which is here outlined.” 

There is a short appendix by Drs. Heyd and Hotz 
on the results of operative work. Chapter 28 by Dr. 
Maraffino is on cholangiography. There is a chapter 
on carcinoma of the pancreas by Drs. Russell and 
Hinton. Chapter 22 is on the dy.skincsia, a subject 
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which has I'ccently excited much 
interest. 

The book is well illustrated, well 
printed, and well documented. 

The Digestive Tract: A Radiolo- 
gical Study of Its Anatomy, Physi- 
ology and Pathology. By Alfred E. 
Barclay, London, Cambridge Univer- 
sity Press, 396 pp., 1933. 

, It may be a little late to review 
Barclay’s book, but we just had oc- 
casion to consult it again, and felt 
that it would do no harm to call the 
attention of gastro-enterologists to an 
excellent book which they may not 
know as well as they should. Barclay 
has always been one of the world’s 
leaders in roentgenology. For years 
he has worked in roentgenology 
purely for the fun of it and from the 
point of view of a research man. 
Aiter years spent in a busy practice 
he gave up his practice and took a 
lecturship in roentgenology at Cam- 
bridge. There he gathered about him 
a group of enthusiastic students and 
did a lot of interesting research. He 
is now at The Nuffield Institute for 
Medical Research at Oxford. 

Several years ago he gathered the 
results of many years of study and 
observation into the book now before 
us. It is an excellent book, well 
written and beautifully printed and 
illustrated, and there is much in it 
that a gastro-enterologist should 
know well. There is much to make the 
reader think. One of the many fine 
things about this book is that Bar- 
clay is interested not only in describ- 
ing diseases but in trying to find out 
in what way the normal physiologic 
activity of the body has become de- 
ranged. 

Abstracts 

Ingraham, R. C. and Visscher, M. B. 
Analyses of Gastric Mucosa and 
Pancreatic Gland Tissue of Dog 
for H-O, Na, K, Cl and POi. Proc. 
Soc. Exp. Biol. Med., A0(2) :li7- 
H'B, 1939. 

Analyses of pancreas and gastric 
mucosa show relatively more Na and 
Cl in the latter than the former,' and 
the reverse for K. The POj contents 
are not significantly different. Gastric 
mucosa contains consistently more 
water. The results are discussed in 
relation to secretory function. — 
Authors (Courtesy of Biol. Abst.). 

Crohn, Burrill B. and Yarnis, 

Harry. 

The Anatomical Position of the 
Ileum in Health and Disease. 
Radiology, Vol. S3, No. 3, p. 325- 
330, Sept., 1939. 

In healthy persons the position of 
the terminal ileum depends upon the 
position of the cecu;-.i which latter 


again depends to a certain extent, 
upon the existence or non-existence of 
the mesentery of the ascending colon. 
If the ascending colon is fully peri- 
tonealized with an ample mesentery, 
which occurs in 26% of cases, the 
cecum is likely to hang low in the 
iliac fossa or over the brim of the 
pelvis. If it possesses no mesentery, 
it will likely be found fixed and firm 
in the iliac fossa above the brim of 
the true pelvis. In 90% of the cases, 
the cecum is fully surrounded by peri- 
toneum; in 10% it is more or less 
adherent in the false pelvis. In up- 
right or standing position, these loops 
of the ileum fall into the space be- 
tween bladder and rectum in the 


male, or between the posterior surface 
of the uterus and the anterior surface 
of the rectum in the female. Very 
often these loops lie directly on the 
lowermost point of the pelvic floor, in 
the cul-de-sac actually between the 
posterior wall of the vagina and the 
rectal surface behind. 

In 25 cases o.' terminal ileitis, the 
pathological terminal loop lay within 
the true pelvis; in fact on the floor of 
the pelvic cavity, its course as in the 
normal control cases, upward to its 
entrance at the ileocecal junction. In 
the diseased instances, the ileocecal 
junction is regularly at or below the 
level of the first sacral vertebra (usu- 
ally fixed by adhesions) and the 
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trrrninal inchc? of tlio ileum descend 
directly tn the pelvic floor. 

In 15f'r of the authors observed 
clinical cases of ileitis, they noted 
perineal fistulas as a complicalinf: 
factor. The authors have reason to 
believe that a direct fistulous tract 
made its course from the diseased 
loop of the ileum lyiiiR on the floor of 
the true pelvis, seeping downward 
through the fascial planes to make its 
e.\it somewhere on the perineum be- 
tween the rectum and the vagina and 
involving either one or both of these 
organs. 

Franz .1. Lust, New York, N. Y. 


.Ai.vAnEZ, Walter C. 

Ahtlominnl Discomforts for 
U’/iiV/i jVo Organic Cause Can [!c 
Found. Alcdical Clinics of North 
America, Mayo Clinic No., July 
1039. 

-Alvarez discusses several abdomi- 
nal conditions which are so -common 
but for which no organic cause can 
be found. There is a so called “mucous 
colitis.” Alvarez pleads not to use 
this expression. The colon in this case 
is not ulcerated or inflamed. There is 
abnormality in the excretion of an in- 
creased amount of mucous. The roent- 
genological examination reveals a 
somewhat exaggerated haustration in 


the descending colon, wth perhaps a 
fine crinkling of the muscular wall. 
Alvarez pleads that these signs should 
not be called to the attention of the 
patient and should not be called path- 
ological. 

Another condition which he calls 
“pseudo-appendicitis” is just as b.afll- 
ing. The patients de.scribe their dis- 
comfort as a burning or a pulling 
sensation or a gurgling. The roent- 
genological or anatomical reason 
could not be found. Even % gr. of 
morphine is not able to stop the 
pains. Alvarez thinks that in some of 
these cases the trouble appears to be 
due to irritation of .spinal nerves in- . 
volved in that type of inflammation 
which produces mild spondylitis, or 
fibrositis, neuritis, and myositis 
around the spine. 

Flatulence, pseudo-uleer, and 
pseudocholecystitis are further dis- 
cussed. Spondylitis is shown to be the 
main cause of pains. It is very im- 
portant to know these conditions and 
to be aware of not having unneces- 
sary surgical procedures applied to 
these patients. 

Franz J. Lust, New York, N. Y. 
Kerppola, W. 

Uber die klinischen Kennzcichcn 
nnd das Anftrctcn dcs Iktcriis 
■and seiner nerschicdcnmi Formcn. 
Acta Med. Scand., 0S(S) ;SC, 2-270, 
1 fig., 10.70. 

The author describes the formation 
of bilirubin, its occurrence in the 
body and its separation. About 2,000 
cases of icterus were examined, and 
3 forms of icterus are considered 
namely: haematogenous or haemolytic 
jaundice, the hepatogenous polychy- 
matoses or obstructive jaundice and 
the hepatic congestive or gall stone 
jaundice. Cases of icterus can fall 
into one of these classes, or may be 
looked upon as intermediate transi- 
tional forms. The so-called Salvarsan- 
Icterus is almost always a syphilitic 
cataiThal jaundice but hepatic syphilis 
(cirrhosis) is considered to be an un- 
common disease. — J. F. Wilkinson 
(Courtesy of Biol. Abst.). 

ScHi.N’DLER, Rudolf. 

Chronic Gastritis. Bull. New 
York Academy of Medicine, Vol. 
15, 5, .722, May, 10.70. 

Schindler describes his experience 
in chronic, non-specific gastritis. He 
publishes his gastroscopic views be- 
sides the microscopic photos of his 
cases, which renders his paper especi- 
ally important. 

Schindler distinguishes (1) chronic 
superficial, (2) chronic atrophic and 
(3) chronic hypertrophic gastritis. 
The etiologj' is unknown. Roentgen- 
ologieally he found a tenderness of 
the gastric silhouette. In the super- 
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ficial inflammation the general symp- 
toms are in the foreground of the 
clinical picture. These patients are 
mostly treated as psychoneurosis. The 
hypertrophic type is also a severe dis- 
ease. Its symptoms are highly sugges- 
tive of a peptic ulcer. The atrophic 
gastritis should be gastroscopically 
diagnosed for it is apparently a pre- 
cancerous condition. The relation be- 
tween gastric atrophy and pernicious 
anemia is discussed. Schindler’s obser- 
vation led him to believe that there 
must be a primary dysfunction of 
those cells which produce the anti- 
anemic factor, and a" secondary de- 
generation of the gastric surface 
epithelium with following genuine in- 
flammation. 

Franz J. Lust, New York, N. Y. 

Higgins, George M. and Ingle, 
Dwight J. 

Regeneration of the Liver in 
Hypophyscctomizcd White Rats. 
Anat. Rec., 73(1) :D5-10i, 1939. 
Hepatic regeneration following 
partial removal of the liver was 
studied in 3 groups of white rats ; 
(1) Normal rats which were fed 
adequate amounts of food. (2) Rats 
which were fed restricted amounts of 
food daily. (3) Rats from which the 
pituitary gland was removed 1 week 
prior to partial hepetectomy. 6 
animals in each group were sacrificed 
at 24 hours, 48 hours, 72 hours, 1 
week and 2 weeks, following removal 
of the liver. The regenerating livers 
were quickly removed and weighed. 
Regeneration of the liver occurred in 
the hypophysectomized animals but 
to a far less extent than in normal 
animals. Regeneration of the liver 
occurred in animals fed restricted 
amounts of food daily, but likewise 
to, a far less extent than in normals. 
Greater amounts of liver regenerated 
in animals fed the restricted amounts 
of food than regenerated in the hypo- 
physectomized animals which con- 
sumed about the same amount of food 
daily. Regeneration of the liver seems 
to depend largely upon the amount 
of food consumed: but on the basis of 
total average weights of liver which 
regenerated in the three groups of 
animals, it is possible that the loss of 
the pituitary gland may have had 
some inhibitoiy effect upon the extent 
of regeneration. — Author (courtesy 
of Biological Abstracts) . 

Golden, Ross. 

The Small Intestine and Diar- 
rhea. Dept, of Radiology of the 
Freshyterian Hospital, Vol. SB, 
No. 6, p. S92-901. 

The importance of the examination 
of the small intestine in diarrhea is 
considered by Golden. Diarrhea is a 
symptom which is not always due to 


a disease of the large intestine. The 
most important cases of diarrhea due 
to pathology in the small intestine 
are nonspecific granuloma. The lower 
part of the ileum is more frequently 
involved than any other portion of 
the intestinal tract. In nonspecific 
granuloma of the small intestine 
psychic disturbances are very often 
thought to be responsible until roent- 
gen studies disclose the evidence of 
the disease of the small intestine. 
Any kind of neoplasm can cause diai-- 
rhea also. In deficiency diseases a 
flocculation of the barium in the 
ileum, the tendency to form small 
rounded or oval flecks of barium in- 


stead of the smoothly homogeneous 
continuity of the barium shadow as 
seen under normal conditions. The 
possibility that abnormal fat di- 
gestion with abnormal quantities of 
fat, fatty acids or soaps, or some 
other abnormal non-opaque material 
in the intestine might be responsible 
for this is suggested. 

In nervous diarrhea the small in- 
testine study disclosed unusual hyper- 
motility of the jejunum and ileum. In 
one case the barium reached the 
cecum in 45 minutes and the ileum 
was empty in 3% hours. The large 
intestine showed no evidence of irri- 
tability. It is interesting that besides 
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the irritability of the small intestine 
no other sitrns of a neurosis could be 
found. 

Franz J. Lust. New York, N. Y. 

Ki stckman, GKorxB B. 

Chronic Goctritii!. The Medical 
Clinics of Xorth America, Vol. 
L'J. t\’o. 4, /). Si7-S5P, July, 1039. 

Ku.stcrman discusses chronic gas- 
tritis. The dilTicuIty of evaluatinpr the 
micro.scopic findings had a retarding 
influence on the reactions of this con- 
ilition. Every adult would have 
chronic gastritis if we regarded as 
abnormal any anatomic alternation of 


the gastric mucous membrane such as 
interstitial cellular infdtration which, 
in addition to other phenomena, Rocs- 
sle considered to be within physiologic 
limits. If we accept such a minimal 
yardstick, apparently unwittingly 
proposed by the pathologist, the 
clinical significance of gastritis as an 
entity disappears. 

The cause of a more thorough • 
recognition of gastritis is due to the 
more general use of the gastroscope, 
the possibility of anatomical studies 
of resected parts of the stomach, and 
the development of an improved 
roentgenologic technic, so-called com- 
pression technique, which permits 


battery visualization of the mucosal 
relief. Gastroscopy is the most im- 
portant means for examination, roent- 
genological examination is only of 
value in the hypertrophic forms of 
gastritis. Eustermnn suggests ns 
treatment a smooth diet, an adequate 
intake of vitamins, liver extract, 
weak alkaline solutions, as well ns 
stomach lavages. 

Franz J. Lust, New York, N. Y. 

Seckel, H. P. G. 

The Influence of Various Physi- 
oloyieal Substances on the Glyco- 
gcnolysis of Surviving Pat Liver. 
The Influence of Insulin Added 
in Vitro. Endocrinology, S3(6): 
7C0-76C, 2 figs., 19S8. 

Rat liver glycogenolysis ns it norm- 
ally occurs in surviving tissue slices 
suspended in a bulfered salt solution 
was shown to be inhibited to a con- 
siderable extent by large doses of 
insulin added to vitro (up to 43 at 4 
U. per ce.) . Because of this finding 
and results reported in literature, the 
essential action of insulin on the liver 
is believed to be an inhibition of the 
glycogenolytic process, particularly 
when the latter is proceeding at a 
high rate. — D. Permar (Courtesy of 
Biol. Abst.). 

Bunde, Carl A. and Hellbaum, 
Arthur A. 

Some Chemical and Physiological 
Properties of the Gonadotropic 
Antagonist. Am. J. Physiol., 125 
(2):290-295, 19S9. 

The pituitary antagonist inhibits 
the action of concurrent injections of 
gonadotropic hormone. It is present 
in crude gonadotropic extracts, and 
upon fractionation it is found with 
the luteinizer. Subjecting sheep ant. 
pituitarj’ preparations to a high pH 
destroys the antagonist as well as the 
gonadotropic principles but extended 
boiling and a low pH destroys all 
gonadotropic activity without affect- 
ing the antagonist. The possibility of 
other known ant.-lobe hormones with- 
standing this treatment is discussed. 
— Authors (Courtesy of Biol. Abst.). 

Herfort, K. 

L'influence dc la Vitaminc A sur 
la Secretion Exteme du Pan- 
creas. Acta Med. Scand., 95 
(5/5) -.1,25-1,37, 2 figs., 1938. 
Panereatic juice was collected by 
duodenal intubation; total vol., lipase, 
and trypsin were estimated. Vitamin 
A by mouth or intramuscular stimu- 
lated pancreatic secretion even after 
intravenous injection of secretion. In 
hypochlorhydric patients, Vitamin A 
caused considerable subjective and 
objective improvement, without in- 
creasing acid secretion. — M. C. G. 
(courtesy of Biological Ab.stracts). 



Stimulates Secretion and Flow of Bile 


The relief of biliary obstruction of non-mechanical origin 
requires active secretion and flow of bile in order to flush 
the biliary tract more actively and thereby eliminate the 
products of infection more rapidly. Cr)'stalline dehydro- 
cholic acid has been shown to double and even treble bile 
production. 

A single preparation, which will not only stimulate bile 
formation, but also hasten its flow and evacuation, offers 
distinct advantages. Procholon has these properties. It is an 
oxidation product of cholic acid, one of the natural bile 
acids. 

Procholon is indicated in a variety of gallbladder and 
biliary-tract diseases, in hepatic insufficiency, biliarj' stasis, 
cardiac decompensation associated with cirrhosis of the 
liver, and in liver poisoning (especially from arsphenamine, 
phosphorus and cinchophen). 

Procholon is non-toxic in ordinary oral dosage. It may be 
used in dosages of from 0.25 to 0.75 gram (3? 4 to llf-i grains) 
three or four times daily, depending upon the individual 
patient. Procholon is available in bottles of 25, 100 and 500 
tablets of 3'4 grains (0.25 gram) each. 

for literature address Prqfesshtial Service 
Department, 745 fi/tb Avenue, Setv York City 
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COPPER-IRON THERAPY 



MORE EFFICACIOUS 
in NUTRITIONAL ANEMIA 


Copper Improves Response — Speeds 
Iron Utilization 

* "In nutritional and secondary anemia iron and 
copper in combination was more effective than 
iron alone*. ^ Iron is best utilized in the presence 
of copper, which is necessary for haemoglobin 
synthesis^. Nearly all workers agree that copper 
is an active agent in haemoglobin synthesis^. 
^ Where other means of treatment have failed, 
copper will prove to be a valuable adjunct*. The 
effect of the copper was to increase the proportion 
of retained iron found as haemoglobin^. ^ The 
presence of copper is necessary for the utilization 
of this stored iron (in liver) in the production of 
haemoglobin®, The average haemoglobin values 
were 15 % higher (Iron and Copper) than controls 
(iron alone) ^ 'Iron alone usually stimulates a 
slight increase in the formation of haemoglobin 
. . i . but the response is inadequate. Iron supple- 
mented with copper causes a maximum response 
in the regeneration of haemoglobin’*. Its (cop- 
per) chief value to human health is its effect on the 
availability of iron as a cure of anemia’ 
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*Quoted from Christian P, Segard, M.D., 
Am. J. Digest. Dis., July, 1939, PP. 315-318. 
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tion and Sources of Copper in Nutritional Anemia. 
"The Role of Copper in Iron-Deficiency Anemia in 
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SCIIOENK, JLVNS. 

Die ijaUetreihcude Wirknng von 
Derivnten dan p-Tolylmethyl- 
cnrbinols iiiirf dcr Fcndnsaurc. 
Arch. Exp. Path, n, Phnrmahol., 
lP0:S72-37r,, 193S. 

Robbers (ibid., 181:328, 1030) has 
shown that the substance present in 
Curcuma domcsfica which e.xerts a 
bile secretion enhancinR action is 
p-tolylniethylcarbinol, while the dye- 
stuff fraction acts to contract the gall 
bladder rather than to increase se- 
cretion of bile. Para-tolymethyl- 
carbinol being insoluble in water, the 
Na salt of a camphoric acid ester 


thereof (A), also its orthophthalic 
acid ester (B), were studied. Since 
the dyestuff in curcumin is diferuloyl- 
methane, the effects of ferulaic acid 
(C) and of hydroferulaic acid (D) 
were also studied. Intraven. administ- 
ered (A) and (B) increased bile se- 
cretion in guinea pigs (A more ef- 
fectively than B). Na ferulate, 
intraven. given, was irregular in 
effect. The hydroforulate produced 
more bile secretory effect than the 
ferulate, but both appeared to act 
chiefly by contracting the gall bladder. 
Effects of (A) and (B) were con- 
firmed in dogs. (C) and (D) slightly 
increased bile secretion in the dog, 


but chiefly increased contraction of 
the gall bladder, even to the extent of 
2000 per cent over normal. — C. S. L. 
(courtesy of Biological Abstracts). 

Zollinger, Robert and Kevorkian, 
Albert Y. 

Surgical Aspects of Obstructive 
Jaundice. The AVw Eng. J. of 
Med., Vol 221, pp. iSG-iSS. Sept. 
28, 1930. 

In a correlated study of seventy- 
five cases of common-duct stone and 
forty-nine consecutive cases of carci- 
noma of the head of the pancreas, 
the authors believe that there is suffi- 
cient contrast in symptoms to make 
a differential diagnosis between these 
causes of surgical obstructive jaun- 
dice vnthout the use of laboratory 
procedures. A table comparing the 
symptoms and findings in these cases 
is extremely interesting and self ex- 
planatory. 

Diapnosi^ 


Common- 


Symptom or Findinjr 

Duct 

Stone 

the Head of 
the Pancreas 


‘Tr 


Past history Bupgestinfr 

rnll bmtlder disease . . . . , 

. 100 

18 

Colic 

. 91 

16 

Location of Pain 

Right upper quadrant. 

. 53 

20 

Epigastrium 

. 40 

S3 

Left upper quadrant. 

. 6 

2 

Referred to back 

. 67 

18 

Weight loss 

. 26 

86 

Jaundice: 

Incidence 

. 81 

86 

Intermittent 

. S5 

12 

Vomiting 

. 77 

37 

ChilU 

. 33 

8 

Sex: 

Male 

13 

69 

Female 

87 

31 

Enlarged gall bladder... 

12 

55 

Enlarged liver 

25 

80 

Operative mortality .... 

10 

31 

Age in years (average) . 

55 

68 


In treating patients with pancreatic 
malignancy, the authors have devised 
a valvular type of cholecystgastros- 
tomy which forestalls ascending 
biliary infection. This procedure is 
only to be considered as a preliminary 
step to resecting the neoplasm. 

Henry H. Lerner, Boston. 

Erwteman, J. and Heeres, P. A. 
Clinical and Experimental Obser- 
vations About Alcohol-Tolerance. 
Acta Med. Scand., B6(2/Jl) :199- 
21C, 22 figs., 1938. 

The alcohol tolerance test can be 
used to determine impairment of 
hepatic function in liver diseases, and 
characteristic curves are obtained; 
examples are given. Similar tests 
were used in heart and lung diseases. 
— J. F. W. (courtesy of Biological 
Abstracts) . 

Hesser, S. 

On Relapsing Gastric Hemor- 
rhages and Their Treatment. 
Acta Med. Scand., 98(il5) :S/,0- 
35i, 2 figs., 1939. 

122 cases of relapsing gastric 
hemorrhage were examined; .309i 
were due to gastric ulcers. One re- 



Syntrogcl Capsules, 
A New Roche Remedy 
for the control of 
hyperacidity and 
flatulence, places 
main reliance on the 
principle of adsorption. 


Adsorption of Acid 

vs. 

Alkiilinization 


In order to perfect a remedy of this type wc developed a special aluminum 
hydroxide of unusually high adsorptive capacity (Aluminum lli*'gcl, Rochc)e 
This ingredient of Syntrogel Capsules is capable of adsorbing large quantities 
of llCl. The acid is held in colloidal jcl form and is passed through the intes- 
tinal troct without injury* to the mucosa. The formula includes two mild 
antacids, calcium carbonate and bismuth subcarbonatc, which have an 
immediate neutralizing effect, but do not carry the neutralizing process to the 
alkolinc side — thus obviating the acid-provoking action so characteristic of 
stronger alkalies, such as sodium bicarbonate. Syntrogel Capsules also contain 
Syntropan, the Roche synthetic antispasmodic which gives atropine-like 
therapeutic effects without mouth-dryness, tachycardia, or mydriasis. One 
or t>»o capsules, with a glassful of water, taken immediately on the oppear- 
nnee of hyperacidity or flatulence, is all that is required in most cases. This 
do^ic maybe repeated, if necessary. Patients having recurring waves of hyper- 
acidity may be made comfortable by one or two capsules taken before the 
peak of acidity is reached, hoffmann-la nociii:, INX., noaiE park, nutley, n. j. 


SYATROGEL CAPSULES 


FOR THE EFFECTIVE COHTROl OF 
HYPERAODITY AND FUTUIENCE 
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Do not confuse knox plain (SparkUng) 

GELATINE (U.S.P.) with inferior grades of 

KNOX 

GELATINE (U.S.P.) 

- 

FACTORY-FLAVORED 

GELATIN DESSERTS 

gelatine or with pro-flavored, sugar-laden des- 

A!! gelatine. 

Only contain 10 to 12% gelatine. 

sert powders. Knox Gelatine contains abso- 
lutely no sugar or other substances to cause 

Protein 85%. 

Pfotein'lO to 12%. 

pH about 6.0. 

pH highly variable. 

twenty-one laboratory tests, including rigid 

Absolutely no sugar. 

85% sugar average. 

bacteriological control to maintain purity and 
quality. Knox Gelatine is dependable for 

No flavoring. No coloring. Odor- 
less. Tasteless. Blends well 
with practically any food. 

Contain flavoring, acid and col- 
oring matter. 

procure it for your patients, if you specify 
Knox by name. 

Practical for many diets includ- 
ing: diabetic, acute gastric 
ulcer, convalescent, anorexic, 
tubercular, colitic, aged, etc. 

Contraindicated in diabetic, gas- 
tric ulcer and other diets. 


PEPTIC ULCER benefited by 

KNOX GELATINE. 


[U.S.P.) 


The effectiveness of utilizing plain Knox Gelatine in treatment of 
peptic ulcer has recently been reported.* In a group of forty 
patients, 36 (or 90% ) were symptomatically improved; 28 of these 
(or 70% ) experienced immediate relief of all symptoms. Other than 
dietary regulation which included frequent feedings of plain Knox 
Gelatine, no medication was given except an occasional cathartic. 

This simple food regimen has the advantage’ of eliminating 
“alkalosis hazard” and is credited with “more prolonged neutrali- 
zation of the gastric juice!’ 

PLAIN (Sparkling) KNOX GELATINE (u.s.P.) was used in this 
study., 

PEPTIC ULCER FORMULA: Empty one envelope Knox Gelatine in a glass three-quarters 
filled with cold water or milk: Let the liquid moisten the gelatine. Then stir briskly and drink 
immediately before it thickens. Take hourly between feedings for seven doses a day. 



KNOX 

GELATINE 

IS PURE GELATIHE- 
NEUTRAL-NO SUGAR 


SEND THIS COUPON FOR REPRINT 

I ^ "PEPTIC ULCER -The Effect of Hich 
I Protein Diet on the Behavior of the Disease” 
■ by Windwer and Matzner, Am. JI. Dig. Dis. 
I 5; 743, 1939. 

I -KNOX GELATINE, 

I Johnstown, N. Y., Dept, 475. 

I PJease send me above reprint. 
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lapse occurred in GT'ii but tu'o or , 
more relapse? were quite common. 
They occurred mainly between 30-G0 
year.? of aRe, and were more than 
twice a.? common in male.? ns in 
female.?. Duodenal ulcer.? predomi- j 

noted (double) over pastric ulcers. , 

Propno.?!.? in this series showed 
mortality in 122 cases, li.Of', mor- 
tality for primary hemorrhapos, but 
only l.Tfc of the total number of 
hemorrhnpes. .20 cases had recurrent 
hemorrhape.s since pastric operation. 

The result.? suppested only .secondary 
importance should be attached to a - 
previous hemorrhnpe as indication 
for pastric operative measures. — J. F. 
Wilkinson (Courte.sy of Biol. Abst.). 


Dan’S, Della G. and Osteuberc, 
Arnold E. 

.'In Evaluation of the Frank 
Method for the Determination of 
Prolan (Gonadotrophic Principle) 
in. the Urine of Nonprcgnnnt 
IFoniCJt. Endocrinology, 2S(C): 
703-710, ,3 figs., 1038. 

202 detns. were made on the urine 
of 218 females. Of these 235 pre- 
sented a clinical picture which sup- 
pested abnormal ponadotrophic func- 
tion of the ant. lobe. 13 apparently 
normal females were used as controls. 
The clinical diapnosis in each case 
was made before the prolan detn. was 
reported. The amount of prolan 


found in the urine helped to sub- 
stantiate the diapnosis. Immature 
mice were used, and the uteri and 
ovaries weiphed and the ovaries 
sectioned and stained. Instead of GO 
cc. of urine, <100 cc. was used, and in 
the final amount for biologic assay 2 
cc. represented 100 cc. urine. — D. 
Permar (Courtesy of Biol. Abst.). 

Hamburger, Christian. 

The Assay of Gonadotropic Hor- 
mones. HI. Comparison Between 
Rat and Rabbit Dosc-Rcsponsc 
Curves for Crude and Purified 
Preparations of Hitman Preg- 
nancy Urine and Marc Scrum 
Hormone. Quart. J. Pharm. and 
Pharmacol., ll(Ji) ;67S-G78, 1938. 

A conditio sine qua non of the 
practical usefulness of standards for 
gonadotropic hormones is qualitative 
Constance of the different types. In 
this work a comparison of the action 
is made between crude and purified 
preps, from pregnancy urine and 
mare serum hormone. The crude tan- 
nate from pregnancy urine and a 
purified prep, gave qualitatively con- 
stant results as measured by uterine 
and ovarian dose-response curves, the 
luteinising effect on immature rats 
and the reaction curves for virgin 
rabbits. One untreated sample of 
pregnant mare’s serum also showed 
qualitative constancy concerning the 
reactions in rats and rabbits. — Mc- 
Guigan (Courtesy of Biol. Abst.). 

MacDon.vld, A. M. and Robson, J. 51. 
The Production of Vaginal Mnei- 
ficaiion with the Synthetic Oes- 
trogen, Triphenyl Ethylene. J. 
Path, and Bact., 48(1) :05-9S, 1' 
pi, 1039. 

Previous investigations have shown 
that the synthetic oestrogen triphenyl 
ethylene not only produces vaginal 
keratinisation in the lower rodents 
but also a series of changes in the 
dog, rabbit and monkey similar to 
those produced by the natural oestro- 
gens. The present expts. show that 
triphenyl ethylene will also produce 
vaginal mucification similar to that 
produced by small doses of oestrin 
and that as in the case of the natural 
oestrogen the mucification is in- 
creased when progesterone or testo- 
sterone is given at the same time. — 
Authors (Courtesy of Biol. Abst). 

Munich, James C. 

The Pharmacology and Bio-Essay 
of Insulin-Free Pancreatic Ex- 
tracts. Rev. Gastroent., 0(1) '.BO- 
SS, 1039. 

Pancreas is extracted with HCl and 
ale. at pH 2.4. The extract is neu- 
tralized with NHiOH and filtered. 
The filtrate is acidified with HiSOi, 
concentrated in vacuo, and fat is re- 



ATrue 

Choleretic 


A Single 
Chemical Entity 


Virtually 

Nontoxic 




A Pioneer Product 
of Bile Acid Research 

For many centuries bile has been 
used in the treatment of a variety 
of nondescript conditions. At the 
beginning of this century the use 
of “bile salts” in small therapeutic 
doses came. into vogue, though 
comparatively little was known of 
their toxicity and pharmacody- 
namic action. Only in 1922, the 
year in which the first pharma- 
cologic report on Decholin ap- 
peared, was bile acid and bile salt 
therapy placed on a scientific basis. 
Since then several hundred papers 
have confirmed and extended our 
knowledge of the clinical efficacy 
of Decholin in hepatic and biliary 
tract disorders. 

Decholin and Decholin sodium 
answer the modern desideratum 
of a therapeutic agent; a single 
chemical entity, chemically pure, 
of low toxicity, thoroughly investi- 
gated both pharmacologically 
and clinically, and, of course, 
“Council Accepted.” 


Riedel-de Haen, Inc. 


tos HUDSON STREET 


NEW YORK. N Y 



YOUR REASONS 

ARE GOOD, DOCTOR 



Why should you use Agarol when the measure 
you now use seems satisfactory? 

. . . Archimatthaeus was satisfied with euphorbia 
and barley boiled in ivater for the treatment of 
constipation. Magister Ferrarius found mirobola- 
num good. 

But times have changed. Experience has ivrought 
the change. And the change came from dissatis- 
faction, ever in search for the better, the more 
effective, the more satisfying. 

Many physicians' have found the answer to their 
quest in Agarol. This good mineral oil and agar 
emulsion with phenol phthalein softens the intes- 
tinal contents, lubricates the channel of their pas- 
sage and gently stimulates peristaltic activity. It 
combines effectiveness ivith exceptional palatability. 

Why should you try Agarol? Because it satis- 
fies the demands of modern medicine for a bowel 
evacuant and a therapeutic measure for the treat- 
ment^^f habitual constipation. Send for a trial 
supply: -^ee how Agarol compares. 

WIILIA'M R. WARNER & COMPANY, INC. 

• New York City 


.113 WestWSth Street 


- \ 


v:>a. 



Agarol is supplied in bottles of 6, 10 and 16 ounces. 
Adult dose, 1 tablespoonful. Children, 2 teaspoonfuls. 
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moved. Insulin is pptd. with (NHi) 
iSOi. The ppt. ad-sorbs some "ad- 
.•orbed potency.” ‘‘De.sirable princi- 
ples” are taken up in alcohol and 
evaporated in vacuo. The extract pix)- 
duces consistent but tran.sitor}’ fall in 
carotid and femoral blood pressure 
when injected intravenous into 
rabbit-s, cats and doirs. Injection or 
oral administration in man Rives brief 
depressor response which is not due 
solely to cholines, histamine nor in- 
orpanic constituents. The pharma- 
coloRic action of impure extracts re- 
sembles that of crRotoxin with some 
dCRrce of muscarine action but no 
nicotinc-like potency. Effects are pro- 
duced on capillaries of froR’s foot and 


toiiRue, isolated intestinal and uterine 
strips of rats, Ruinca piRs and rabbits 
and on the blood pressure of anes- 
thetized rabbits, pruinca piRs, cats and 
doRs. Cyanosis is produced in the 
cock’s comb. One unit is defined as 
the amount required to neutralize the 
pressor activity of 12 of epinephrine. 
— G. H. C. (courtesy of BioloRical 
Abstracts). 

ViKHOEVER, Arno. 

JUvahitttion of Cathartics. J. Am. 

Pharm. Assn., :!T(S) :CeS-C71, 

tn-ts. 

30 standardized 10 day old Daphnia 
maRiia, non-Rravid with 100 per cent 


shoiilil lie talicii with MIIVERALS 
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Ever Rrcater Rrows the literature ad- 
visinR simultaneous administration of 
minerals with vitamins for maximum 
elToctivcness d- Allen sums it up 
thus: “They supplement and synergize 
each other” <3). Known, too, are the 




facts that vitamins need one another 
for best results . . . that vitamin and 
mineral deficiencies are multiple . . . 
that the average die.t may well be de- 
ficient in these essential nutritional 
factors. 


VI-SYNERAL 

(Funk-Oubln) the original vitamin-mineral concentrate . . . the 
only product containing six vitamins (A, B„ B,G, C, D and E) 
and eight essential minerals. 


Vi-Syneral Exclusives 
Only Vi-Syneral offers 
special potencies for 
variou.s age groups (1) 
.Adults (2) Adolescents 
(3) Expectant and 
Nursing Mothers (4) 
Infants and Children. 
No fishy taste. One 
<lose daily. Convenient 
“enrry-nbout” pnck.ag- 
ing. High potency for 
economy. 

Mark lire, t'. S. I’nt. 
nsT. 


Recommend scientifically balanced Vi-Syneral to help 
keep your patients well. Prescribe Vi-Syneral to give 
your patients all the systemic vitality and resistance 
that can be derived from vitamins and minerals . . . 
so they can make the most of your specific medication 
for greater recuperative power. 

1. Trivnlcra, A. T.. Arch, of P«1., April, K‘38. 

2. Edfly. Walter (Speci.nl Research Report on Vi-Syncml). 

3. Allen, A. M., Medical Record. April 1&, 


U. S. VITAMIN CORPORATION 

250 East 43rd Street, New York, N.'Y. 

Send FREE copy of “ATtamin-Mincral Digest” to- 
gether with sample of Vi-Syneral. 

Name 

Addre.«s 

City State... 


filled intestine, cultured in 0.1 per 
cent dried cow or sheep manure 
medium at 08-72° F. and pH 7.8-8.I, 
are individually placed in flat test 
tubes containing 0.5 cc. of the te.st 
.substance in 1 per cent, 0.2 per cent 
and 0.01 per cent concentration in 
culture medium respectively. The 
speed and extent of evacuation is re- 
corded with suitable magnification. 
These results arc compared to the ca- 
thartic action of the standard refer- 
ence solution (under similar con- 
ditions) made up as follows; suspend 
0.1 Gm. of elaterin (Merck) in 100 cc. 
culture medium and filter through 
coarse paper. Elaterin Bm.p. 197° C. 
is preferable, using 0.02 Gm. per 100 
cc. culture medium. — I. C. (courtesy 
of Biological Abstracts). 

Hamilton, Joseph G. 

The Rates of Absorption of the 
Radioactive Isotopes of Sodium, 
Potassiuin, Chlorine, Bromine, 
and Iodine in Normal Human 
Subjects. Am. J. Physiol., 121,(3): 
C67-C7S, 1038. 

These radioactive elements were 
prepared by the use of a cyclotron 
and then made up as isotonic solutions 
and given by mouth to normal human 
subjects in the fasting state. The ap- 
pearance, and rate of increase of the 
number of radioactive atoms in the 
subjects hands was measured by a 
Geiger counter and the values ob- 
tained were assumed to represent the 
rates of absorption. The radioactive 
atoms of Na, Cl, Br, and I appeared 
in the hand within 3 to 0 minutes 
after ingestion and absorption was 
apparently completed within 3 hours. 
The radioactive atoms of K took from 
C to 15 minutes to appear in the hand 
and complete absorption required 
more than 6 hours. — J. G. H. (cour- 
tesy of Biological Abstracts). 

Josephson, B.; Jungner, G. and 

Rydin, a. 

Elimination of Cholic Acids. I. 
In Healthy Animals. Acta illcd. 
Scand., 97(3fJ,) :2S7-25S, 1938. 

Cholic acids are absorbed mainly in 
the liver but also in the walls of blood 
vessels. After portal injections of bile 
salts there is a delayed absorption 
due either to hepatic intoxication 
from the excessive supply of bile salt 
or to exhaustion of the excretory 
power of the liver cells.' Delayed se- 
cretion after intraportal injection of 
china ink or thorotrast is not due 
to reticuloendothelial block. Conse- 
quently intraven. rather than oral 
administration of bile acids in large 
amounts is preferable for the aug- 
mentation of bile flow. Bile acids are 
excreted in the unconjugated form 
for the first 30 minutes, but the 
conjugated form increases thereafter, 
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These siatistics show that cocomalt has 
a definite place in the feeding of chih 
dren. The rich, full flavor acts as an 
incentive to young and old to drink 
milk. cocoMALT contains calcium, phos- 
phorus, iron . . . Vitamins A, Bi, D and 
G . . . supplies quick energy , . . body 
building nutrients. 


^ ^comalt 

' COES TO CAHP 

A group of undeniourishctl, umlerprjvilcgcd cliiltlren. 
reconinientled Ijy hospitals in New York City and supciwised 
by a physician interested in public licalth, tvas the subject 
of a 27-day nutrition study.* Tlicy were divided into tivo 
equal groups. Tlircc times daily Group A was given cocomalt 
with milk; Group B received milk tvitli no addition. All the 
youngsters received tlic same well-balanced diet and excel- 
lent supendsion. Naturally both sliowed good progress; 
however, those receiving COCOMALT showed significant gains 
over Group B. 


Average Weight Gain 

Hemoglobin and Red Cell Counl Increase 

Hemoglobin Increase 

Red Cell Count Increase 


Group A (cocom.vlt) 
2.46 lbs. 

28% 

36% 

56% 


Group B (No cocomalt) 
1.9 lbs. 

16% 

32% 

40% 


^comalt 


THE MALTED FOOD 

I 

AVfiie. 

DIETONIC 

1 

1 

1 


1 

1 

Street. 

^Archives of Pediatrics, 
November, 1939. 

1 

1 

F 

City 


R. B. DAVIS COMPANY AD-i 
HOBOKEN, NEW JERSEY 

Please send me a reprint of the cocomalt Camp Study, together 
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fupci'slini: un enzymatic process. — 


J. r. \V. (courtesy of Biolocrical Ab- 
stracts). 

KOKAS, E. V. AND Lundanv, G. V. 
ti'rifcrc V nicrsuchwigcn iiber dk- 
vcrvvnc Uccinflunsung dcr Dartu- ; 
zottentdt igkeit. Pfliipern Arrh. | 
Ccs. rhyainl., Pil(2/3) :"C!!-2T1, { 

toss. I 

In dops chlornlose nnrco.sis. weak 
vairal stimulation produces a moder- 
ate increase in the automatic activity 
of the intestinal villi without any 
clTcct upon the tone of the villi and 
ujion the blood flow in their capil- 
laries. Escrinc increases and atropine 


abolishes this vaRal effect. The de- 
pressing effect of splanchnic stimu- 
lation is more marked on the motor 
activity of the villi than upon the 
tone of the villi or upon the capil- 
laries. Cocaine increases and crRo- 
toxin abolishes this splanchnic effect. 
— E. F. (courtesy of Bioloftical Ab- 
stracts). 

PtTTF.us, Howard G. and Visscuer, 
Maurice B. 

On the Mechanism of Acth’e Ab- 
sorption from the Intestine. J. 
Cell, and Comp. Physiol., 1S(1): 
51-67, 1039. 

Studies have been made of the 
movement of deuterium oxide be- 


tween intestinal lumen and blood, 
simultaneously with measurements of 
the rate of absorption of NaCl 
acainst its cone, (gradient. Deuterium 
oxide moved most rapidly when the 
rate of active chloride absorption was 
Rreatest. Calculations of the rates of 
solvent movement necessary to ac- 
count for both chloride and deuterium 
oxide are beinpr absorbed simultane- 
ously, the Ist and 3rd alonp; their 
cone, gradients and the 2nd against a 
gradient, their respective absorption 
rates indicate that simple diffusion 
plays a minor role except in the case 
of deuterium oxide. The known facts 
of uni-univalent salt impoverishment 
by the intestine can be accounted for 
on the basis of the fluid cii-cuit 
mechanism if corrections for simple 
diffusion at slow rates of absorption 
are taken into consideration. — Author 
(courtesy of Biological Abstracts). 

Karaki, H. 

Experimentally Induced Proli- 
feration of Bile Ducts in Adult 
Babbits. Trans. Soc. Path. Jay)- 
nicac, 28:275-277, lOSS. 

By placing a loose ligature around 
the liver of adult rabbits the bile 
ducts become first dilated in the 
portion proximal to the ligature. A 
new formation of small bile ducts 
then occurs, in which young connec- 
tive ti.ssue (mucous tissue) proli- 
ferates. The new formation of bile 
ducts is most pronounced after 0 to 
14 days of ligation, at first as thin 
elastic fibers, but on the 29th day the 
connective tissue bundle becomes 
quite thick. — K. Kato (Courte.sy of 
Biol. Abst.). 

Kunertii, Bernice L. and Bittman, 
Martha S. 

A Long-time Study of Nitrogen, 
Calcium and Phosphorus Meta- 
bolism on a Low-protcin Diet. J. 
Nutrition, 17(2) .-161-173, 1930. 

N, Ca and P balance studies of 
fifteen 3-day periods were made on 
three normal women subjects of 23 
and 24 years on a diet supplying 4b 
cal. per kgm. and 7B% of the protein 
requirement, 85% of it as beef round. 
All subjects showed considerable 
variation in retentions. The average 
N balances were positive. Levels of 
92 and 97% respectively of 0.G8 gm. 
Ca and 1.32 gm. P per 70 kgm. were 
insufficient to prevent losses. Re- 
tentions of both tended to be parallel 
but P was bettor used than Ca. No 
definite cyclic tendency toward re- 
tention was evident. — Authors (Cour- 
tesy Wistar Bibl. Serv.). 

Martin, Gustav J. 

Studies of Fat-frcc Diels. .1. 
Nutrition, 17(2) ;127-m, 1930. 
With a highly purified fat-free diet, 
scaliness of the hind feet and sub- 


CALCIUM IN SOLUTION 


Both ease of administration 
and therajieutic efficacy are 
enhanced when you prescribe 
Calcium Gluconate Efferves- 
cent (Flint). 

Taken in water, it provides a 
sparkling solution of a readily 
available calcium salt. 

Here are some of the reasons 
for prescribing this form of 
calcium: 

1. Quickly goes into solution. 

2. No chalky taste. 

.2. Briskly cffervescenl. 

•1. [Vi limes more soluble 
than ordinary calcium 
gluconate. 

,D. Plea.snnl to take. 





Council- Accepted — protected by 
U. S. Patent No. 1983954 — each 
gram contains calcium gluconate — 
U.S.P. 0.6 Gm., citric acid 0.25 
Gm., and sodium bicarbonate 0.25 
Gm. Dose: 1 to IM: heaping tea- 
spoonfuls in water. 


Calcium Gluconate Effervescent 

(FLINT) 


FLINT, EATON & COMPANY 

DECATUR, ILLINOIS 




Aese speoattY 

•«d vegetoWes* 

fcomogeniie® veg 


\ WRITE FOR SUMMARY 
OF EXPERIMENTS 

*A These experiments were 

reported in the Septem* 
her issue of The Journal- 
Lancet. For free reprint, 
write Libby, McNeill and 
Libby, Research Labora- 
tories, Department AD-io, 
Chicago. 
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IS RAPID 




In three series of comparative tests, the average time for gastric digestion of 
specially homogenized vegetables was approximately one-half that necessary 
for digestion of strained vegetables. (Emptying times of the stomach were 
recorded using fluoroscopy and roentgenograms.) 




IS LOW 


Experiments also showed that the digestion of specially homogenized vege- 
tables required an energy expenditure of only 43 per cent of that necessary 
for digestion of strained vegetables. 


3 Single Vegetables 
Corrots 
Spinach 
Peas 

5 Vegetable Combinations 
A Cereal Combination 
2 Fruit Combinations 
2 Nutritious Soups 


SPECIALLY HOMOGENIZED 


VEGETABLES 


CO**. I•«0, 0 LIBOV 




AmkricaV Jouknai, or Dice-^tivk Diseases 


r,r, 


ni rtiihi wri;:})!? were imlicatiniix of n 
fatty aril! di'ficicncy, Imt with rrcnt 
lii'.!..;nial variation?. Cnrntivo and 
prophyinrtic supplements of methyl 
iin iionti' prwiiued comparalde ri’.sults 
ji* riurard< maximum nvernite weiprlit-s 
attained, thus iniiieatini; the absence 
of ii.-rmanent ilnmaj'e. The minimum 
level of methyl linoleate for optimal 
yrov.th eiTeets was tentatively placed 
at or below 1 drop (oO nurm.) per 
day per rat. The inability of methyl 
liii'Oenate to sui)plemeiit methyl lino- 
leate was prove*!. Itats fed a hijthl.v 
purifo-d synthetir diet, complete in all 
known dietary essentials, cease prowth 
at submirma! weiphls, but showed 
positive prowth response to supple- 
ments of brain ami liver. — .Authors 
(Courtesy Wistnr Jiibl. ?erv.). 

I'ITTMA.V. .MaI.TIU .S AStl Kf.vntTII, 

nmsict: L. 

,*t /.onp-tinie ^Ttinfi/ of .Vitr*i//en, 
Cnfcinm and Phonphnnix Mrtn- 
holism on a Mcdium-prolrin Diet. 
J. .S'tdrition, lT(!:):175-185,lCir,tK 
Data on four normn! younp women 
on a diet supplyinp dO to 45 cal. per 
kpm. and approximately twice their 
requirement of protein (101 fr) were 
contrasted with those of a similar 
study on a lower level of protein. The 
apparent coefiicient of dipestibility of 
the N increased due to decreased fecal 


and increased nrinary N. The avernpe 
X retention for all subjects was hiph, 
P intakes were sliphlly lower than in 
the low protein study hut retentions 
were better, Ca remaininp sliphlly 
nepative and P becominp po.sitive. 
The tendency to variation in all re- 
tentions was not chnnped by the in- 
creased protein althoupii the utili- 
zation was improvetl an<I did not de- 
crease in the more mature subject {HI 
years). With the incrcn.sed protein 
the Cn level was inadequate to main- 
tain equilibrium durinp the .tli-dny 
period. — Author.? (Courtesy Wistnr 
Ribl. Serv.). 

.'5WAMINATIIAM, Jt. 

The Ileintivc .diiiOKiifx of tin 
Drolei}! oittl Xon-Protrin Xitrn- 
f/eitmi.s Coimlitiients Ocriin inp in 
f'ooihtttffn (Hill Their Si'pitlfieiiiirr 
in the Deterinlnntion of the Di- 
neatihililp Co-efficient of Pro- 
teins. fntitnn J. Med. Per.. 
a):8iT-8r,S. 

By the Stutzer method, tiic nverape 
amounts of non-protein K. cxprc.s.scd 
as Cc of total N. found in different 
foodstuffs were as follows: Ceroal.s 
hCfl pulses Offi nuts and oilseeds 
SCc; condiments GCr; vcpctables 14','* 
and milks O*;.-. The common use of 
the factor G.25 is thus not fully justi- 
fied, and the co-efiicient of dipesti- 
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KARAJEL combines the therapeutic ellicacy of Karaya 

Gum and Lemon Pectin, it contains no irritatinjr cathartics. ] 


To aid normal bowel 

function. KARAJEL offers the 1 

physician a choice of four tvpcs of bulk medication: 1 

f 1 


KARAJEL 

KARAJEL 


Plain 

with 

Thiamin Chloride 


KARAJEL 

with 

(Vitamin B,) 


Bcll.idonna 

KARAJEL 

j 

and 

with 

! 

Phcnobarbil.nl 

Belladonna 

‘ 

UEVfitSTS o/ "/IMit to .Vormnf /?o*rrf f’unrli'nn/' 

^ ■ 

1 

J, IHcj. nff,/' Mareht 10*0, J, A, hr nupplicii 
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WELIN-SATER COMPANY * Peiadcna, California 


bility of the protein may be Under- 
estimated. because of tlic presence iif 
vnryinp amounts of poorly available 
non-protein X. — JI. Swnminathau 
I (Courtesy of Biol. Absl,). 

Virtue, Rorert IV. and Do.ster- 

Virtue. Mii-drep E. 

Stndies on the Prininelinn of 
Tniirorliolir Arid in the Dog. Hi. 
Cystine Disnlforide, Cysteine 
-Ji.il, jy.ifl. 

Fastiii.p bile fi.stun! <inp.s were fed 
2.8 pm. of cholic acid daily to deplete 
their livers of taurine. Equivalent 
nmoimts of cystine disulfoxidc Riven 
orally nr parcntcraliy, cysteine sulfinic 
acid iniectc(i subcutaneously, or cys- 
tic acid piven by mouth with the 
cholic acid, usually on the .'ird <lny of 
the fast, increased the excretion of 
taurocholic acid. Cystic acid was 
especially effective. Each of the 
substances were apparently chnnped 
to taurine by the dop. Nearly all of 
the extra urinary S from the ej-stine 
disulfoxidc and the preatcr part of 
the extra .1 from the cysteine sulfinic 
acid were found in the .sulfate frac- 
tion of the urine. Very little of the 
S of the c.v.stic acid, however, was 
oxidized to .sulfate. — R. W. Virtue 
(Courtesy of Biol. Abst.). 

Unna. KI.AU.S. 

Studies on the Toxicity and 
Pharmacology of Nicotinic Acid. 
J. Phamtneoi. and Exp. Therap., 
BS(l):gS-iOS, }.w. 

Nicotinic acid, Nn nicotinnte and 
( nicotinic amide ns investipnted in 
mice, ruts, chickens and dops have 
very low toxicity, the L.D. 60 in mice 
after subcut. and oral ndm. beinp 4 p. 
and 6 p./kp. Daily feedinp of dops 
with 2 p./kp. of nicotinic acid ns Xn 
nicotinato over ,'15 days failed to pro- 
duce toxic symptoms; SOCe of such a 
dose was excreted unchnnped in the 
urine after 24 hour.?. No effect could 
bo .shown on metabolism (rat.s), or nn 
respiration and circulation (rabbits, 
cats, dops). — ^K. llnnn (Courtc.sy of 
Biol. Abst.). 

Barci.ay, a. E. 

The Praelical importance of Me- 
chanics in Digestion. Am. J. 
Roentgenol, and Radium Therap., 
in(.'l}:.12S-.l.'!i, 1C figs., IPSC. 

By means of a dinphrapm, lipht 
and mirror sy.stem introduced throuR)i 
the nose, records of vnryinp pressure 
in the mouth and na.sopharynx durinp 
; the act of swallowinp were rcpistcred. 

Observations made in this manner 
■ were sii))plcmented by X-ray films 
I and (in animals) by roentppn cinc- 
I matopraphy. For the stomach and in- 
; testincs, X-rny examination alone was 
; relied upon. The conclusion wa.s 
reached that perist.ilsis is onI.v one of 
the possible mechanisms l/y which 




Dry, dehydrated fecal masses are typical of the resistant cases of 
constipation. For those cases where the mild stimulation of bulk 
alone is unavailing— such as are encountered in pregnancy and 
senility— the Stearns Laboratories present 

MUCILOSE GRANULES with KASAGRA 


MuciLOSE i; 

CRAN'ULES I 

J^SAGRt 



(55% Mucilose — 45% Dextrose— 4 Minims of Kasagra to tcaspoonful) 

The smooth water-controlling bulk of Mucilose allied with a gen- 
tle tonic laxative. Mucilose itself is a hemicellulose obtained from 
the Plantago loeflingii with an unusual ability to swell in the 
presence of liquid and form a mucilaginous mass which cases 
natural elimination. 

The ally, Kasagra, is the laxative — each minim representing 
the properties of one grain of cascara sagrada bark. 

Dose: One to tAvo tcaspoonfuls, followed by copious water. 


MUCILOSE 
IN THREE FORMS 

• 

MucHote Granules with Kasagra 
4 oz. bottles 

Mucilose Flakes 
4 oz. and 16 oz. bottles 

Mucilose Granules 
4 oz. and 16 oz. bottles 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

New York _ Kansas City San Francisco 

Windsor, Ontario Sydney, Australia 


O 



FREDERICK STEARNS & COMPANY’ 

Detroit, Michigan, Dept. DD-1 

Please send me a sample of Mucilose Granules with Kasagra for clinical test. 

Xmie M.O. 

Address 
Citi 
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For bland diet therapy, 
especially ULCER cases 

... PABLUM 

Xh AR too often the bland diet prescribed for gastric ulcer, 
colitis, and similar gastrointestinal disorders is a deficient 
diet. Pablum is rich in a wide varietj'- of the accessorj^ food 
factors and can be fed over long periods of time without 
danger of gastrointestinal irritation. Its fiber content is 
onlj’' 0.9%. Yet Pablum contains 37 times more iron than 
does farina and is an excellent source of vitamins and G 
(Riboflavin). Also rich in calcium and phosphorus. 

Requires no cooking. Pablum can be prepared quickl 3 ’^ and 
conveniently at the office or shop simplj' bj'- adding milk or 
cream and salt and sugar to taste. Can also be used in a 
variety of appetizing dishes to enhance their vitamin and 
mineral values. Pablum (Mead’s Cereal thoroughly cooked) 
consists of wheatmeal . (farina), oatmeal, commeal, wheat 
embryo, alfalfa, ■ j’^east, beef . bone, sodium chloride and 
reduced iron. 

Samples and literature sent on request of physicians. 

MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S. A. 



i&fiiixflhA Pani/itciiAiA 

and LuhfwadJjjyn. 


A Teaspoonful 
makes a 
Tumblerful 
of "Jelly” 


NSYL causes 'No LeakagC'-No Irritation 

KONSYL, the original concentrated vegetable mucilloid made from 
Plantago Ovata, will graduallj' make effective - normal peristaltic 
action and regular bowel elimination in most cases. Some patients 
who have had difficulty with their bowels for years will be delighted 
with the normal easy bowel elimination thej’' secure 
with Konsyl, absolutely free from griping pains or 
irritation. ■ ■ 

Konsjd can be used regularlj’^ until natural bowel habit 
is established, and then used onlj’’ at times when there 
is any recurrence of constipation for a short time, 
when perhaps the patient has been under more stress 
or strain, for most cases of constipation are spastic or 
nervous and related to hurry and strain. 

KONSYL contains no sugar or starch, is non-ferment- 
able, non-habit forming, and will not cause flatulence. 

Write for clinical test sample and literature. 

Also manufacturers of L. A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate. Aj i-40 


BURTON, PARSONS & COMPANY 

JeA'v/ny Phifsicians since 1885 

Washington, D.C, 



substances are propelled through the 
digestive tract, and that practically it 
is often a reserve mechanism, for 
use after normal ones ha%-e failed. 
Changes in pressure, and active 
muscular contraction are the usual 
agents. — E. H. Quimby (Courtesy of 
Biol. Abst.). 

Browley, R. E. and Sedwick, H. .T. 
Studies Concerning the Oral 
Cavity and Saliva. IV. Calcium 
(1) Calcium Content of Resting 
and Activated Satira of Children. 
J. Dental Res., 17(0) ;iT7~i92, 
loss. 

The Clark-Collip modification of the 
Kramer-Tisdall method for serum Ca 
was used in making detn. All samples 
of saliva were collected in the morn- 
ing at least 1 hour after breakfast. 
No significant differences 'were found 
between the mean Ca values either 
in the resting or activated saliva ac- 
cording to sex, nor between the means 
for the age groups (1-6, 6-10, 10-15, 
15-20). There is a difference of 0.66 
mg. of Ca per 100 cc. between the 
means of resting and activated saliva. 
Taking all factors into consideration 
it may be assumed that the standard 
range for salivary Ca for children 
between 6-18 is: resting saliva, 5.1- 
8.6 mg. cal. per 100 cc.; activated, 
4.5-S.O mg. An extensive bibliography 
is included. — D. C. Lyons (Courtesy 
of Biol. Abst). 


Cameron. G. R. and df. Saram. G. S. 
W. 

4 Method for Permanently Dis- 
soeiating the Spleen from the 
Portal Ciretdation (the “Marsu- 
pialiscd'' Spleen) and ifS Use in 
the Study of Experimental Liver 
Cirrhosis. J. Path, and Baef., 
iS(l):iI-i7, C pi.. lOSO. 

An extra-abdominal spleen enclosed 
in a vascularized fibrous pouch be-- 
tween the skin and the ant. abdominal 
muscle of rats, freed from porta] con- 
nections, is produced by a 2-stage 
operation. Pulp hyperplasia occurs iii 
such a “marsupialised” spleen during 
the course of toxic cirrhosis induced 
by CCh, and is therefore independent 
of portal obstruction. Direct support 
is thus provided for the belief that 
cirrhosis splenomegaly is the result 
of (a) pulp hyperplasia,- (b) portal 
obstruction. — Auth. (Courtesy of 
Biol. Abst.). 

In the Western Journal of Surgery, 
Obstetrics and Gj-necologj- (1930) 
Miller and Crombie reported a study 
of twenty-five children who in the 
years from ten to fourteen had no 
dental caries. Their impression -nus 
that contributing factors were (1) 
good family histoiy, (2) breast feed- 
ing, and (3) the absence of serious 
illness in childhood. Irregular denti- 




RALSTON 


made from Whole Wheat 
is enriched with Natural wheat germ 


Ralston Wheat Cereal contains no other 
additional food elements than those 
found in natural whole wheat 

Mother Nature herself enriches Ralston with 
a bountiful supply of vital food properties 
which she stores in pure whole wheat. None 
of these important properties ate removed 
or altered in the milling process except that 
the coarse outer bran layer is removed. The 
only enrichment is the addition of wheat 
germ, a rich natural source of vitamin Bi. 
Even the flavor, so universally praised, is 
Nature’s own! 


Valuable natural food properties 
found in Ralston 

Protein 14.2% 

Fat 2.0 

Carbohydrates 72.0 

Moisture 9.5 

MINERALS: 

Iron 004 

Phosphorus .4 

Calcium . . . . ' 04 

An average serving (20 grams) of Ralston contains 
about 30 International Units of vitamin Bi. In 
• addition, it is an excellent source of vitamins E 
and G and supplies natural bulk. 



Widely prescribed at the 
time doctors recommend a 
change from starting cereals. 

FREE SAMPlES"“SimpIy ask 
for them on your letterhead. 
Address Ralston Purina 
Company, 910A Checker- 
board Square, St. Xouis, Mo. 
(This offer limited to resi- 
dents of the United States.) 






RALSTON 


. . . natural wheat cereal naturally fortified 
with added wheat germ for extra vitamin Bj 
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Prompt increase in reticulocytes 
and hemoglobin in case of anemia 
is achieved by the administra- 
tion of . . . 



These clinically proven, highly 
concentrated liver preparations 
are widely used because of their 
quick efficacy in stimulating 
blood formation. 

•The G. F. Harvey Company is sole 
distributor for Chappel preparations. 


THE G. F. HARVEY COMPANY 

SARATOGA SPRINGS, N. Y. 

Please send Professional Service Bulletin 
describing these and other scientific Harvey 
preparations. 


Name. 


I A/lelrfi* 

DD-1 

CIrz’. 


tion and poor dental hygiene didn’t 
seem to do any harm to the teeth of 
these fortunate children. 

tv. C. Alvarez, Eochester, Minn. 


In the Presse Medicale for July 15, 
1939, V. Climesco, P. Sarbu and S. 
Homan state that in the case of a girl 
of twelve with megacolon, spinal 
anesthesia gave good bowel move- 
ments for two weeks. A second in- 
jection relieved the situation for four 
months. 

tv. C. Alvarez, Rochester, Minn. 

In the British Medical Journal for 
May 27, 1939, C. H. Osborn suggested 
that a better relaxation of the ab- 
dominal muscles can be secured duidng 
physical examination if the patient is 
put in the usual position with the 
feet on the table near the buttocks 
and is then asked to lift his sacrum 
an inch off the table. It is claimed 
that in this way a very helpful de- 
gi'ce of relaxation can be obtained. 

W. C. Alvarez, Rochester, Minn. 

Rentz, Ed. 

Umoirksamkeit von Acetylchotin 

nnd Histamin anf den Darm vom 

Darmlumen ans. Arch. Exp. 

Path. V Pharmakol., 191(2) :183- 

191, 8 figs., 1938. 

Moderate conens. of acetylcholine 
in the lumen of the guinea pig in- 
testine in situ (Straub’s technique) 
did not affect the motility. Abnor- 
mally high doses (0.1 g. per kilo) 
caused peristalsis, when the critical 
cone, reached the neighborhood of the 
Auerbach plexus. Using the mouse 
intestine as test object (Kahlson’s 
method) it was seen that the acetyl- 
choline introduced into the guinea pig 
intestinal lumen disappeared com- 
pletely in the first half hour. Hista- 
mine was not active from the lumen 
of the intestine. Removed from the 
intestine and tested on a strip of iso- 
lated small intestine (Magnus method) 
it acted very powerfully at cones. 
3000 times weaker than that inactive 
within the lumen of the intestine. If 
histamine was injected into a closed 
loop of intestine, in contrast to acetyl- 
choline, it did not disappear fully 
from the content of the loop in 2% 
hours. In contrast to acetylcholine 
and histamine, pilocarpine or mor- 
phine (both best at 1 mg. per kilo) 
were found active when introduced 
into the lumen of the intestine. In- 
jected into the lumen of the colon (re- 
cording by Straub’s method) they 
were effective in about 2-3 minutes, 
and also caused changes in the motion 
of the small intestine after about 10 
minutes, though they could only reach 
this portion of the gut by absorption 
into the circulation. — (Courtesy of 
Biol. Abst.). 


TO TEMPT THE APPETITE 



RENNET-CUSTARDS 

• Often it is a problem to Include foods 
in the diet which appeal to a convales- 
cent appetite, and at the same time are 
easily digested and nourishing. Rennet- 
custards made with the 6 flavors of 
“Junket” Rennet Powder provide 
dozens of delightful variations, and 
often are the means of adding im- 
pottant nourishment. - 

FREE . . .Ask on your letterhead for 
our new book: “Dietary Uses of Rennet- 
Custards," and for samples of “Junket" Food 
Products. Address Dept. 441. 

“Junket” Rennet Powder 
6 Flavors 

Packed in institutional and house- 
hold sizes 

"Junket” Rennet Tablets 

Not sweetened or flavored 

“THE ‘JUNKET’ FOLKS” 

Chr. Hansen’s Laboratory, Inc., Little Falls, N. Y. 
(In Canada, Toronto, Ont.) 



Junket 

TRADE-MARK 


RENNET POWDER 



NEUTRALIZES 

without alkalizing 
stomach contents 


• TRI-CALSATE — the buffered neutral antacid 
-—neutralizes HCL without stimulating gastric 
HCL secretion or alkalizing stomach contents. 
Non-toxic, non-irritating. Palatable, economical. 
Write for literature and samples. 

F. H. PAXTON & SONS, INC. 

469 E. Ohio Street Chicago, III. 
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IV ho Dares Predict 
the Events of 1^40? 


In world affairs, military and 
political, there is little of which we can 
be sure. But happily in other fields there 
are some things of which we can be certain. 

Medicine will continue to advance in its march 
on disease. Nutrition will more clearly light the 
way to optimal health through food. In the 
field of food in 1940, Pet Milk will surely play 
a more important role than ever before. 

During the past year physicians prescribed 
more Pet Milk for the diets of infants and adults 
than had been prescribed in any previous year 
of our fifty-five years in business. Indications 
point to still more extensive use in 1940. 


The record of last year is gratifying; 
the prospects for this year, pleasing — 
not only because of increased sales, but 
particularly because the general use of Irradiated 
Pet Milk by the medical profession is the logical 
result of a recognition of the extraordinary qual- 
ities of this form of milk — a recognition which 
has followed years of severe test and scientific 
appraisal in clinical studies and in private praaice. 

For every diet which calls for milk, there is 
no milk more wholesome, more safe, or more 
easily digested than Irradiated Pet Milk. 

Samples and literature will gladly be sent 
on request. 




PET MILK COMPANY, 1446a Arcade Building, St. Louis, Missouri 

Please send me, FREE OP CHARGE, Samples of Irradiated Pet Milk Copies 

of "The Story of Irradiated Pet Milk” Copies of "Recipes Rich in Milk” 


Dr. 


Address. 


City State 

{Attach prescription form or letterhead to coupon. Offer limited to physicians of Continental U. S.) 
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MEAT-EXTRACT 


1871 


1940 


Readily Administered 

Stimulates Appetite, Aids Digestion 
and Reduces Nausea. 



Contains Vitamin G 

Through many years of 
clinical use, Valentine's 
Meat-Extract has proved 
to be easily retained, 
and useful in many cases 
with impaired digestion 
or assimilation. 


Valentine’s Meat Juice Co. 

Richmond, Virginia 
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Shay, Gershon-Cohen, Pels 
Tube Four-Lumen 

“The Absorption and Dilution of 
Glucose Solutions in the Human 
Stomach and Duodenum.” 



Shay, Gershon-Cohen, Pels — Four-Lumen 
Tube descried in “The American Journal 
of Digestive Diseases’’ October, 1939. 


MADE AND SOLD BY 

GEORGER DM I I M & SON CO. 

ARCH » S3, a • I I I ^ PHILADELPHIA 


Magyar, Imre. 

Vntcrsuchungen uber die Wirkung von Vitamin B auf 
den Kohlehgdratstoffwcchscl. Zeitsehr, Gcs. Exp. 
Med., 10i(.i,):i95-50S, 1DS8. 

The blood sugar was studied in non-diabetic and diabetic 
patients after administration of insulin with and without 
Vitamin B, (beataxin) and in rabbits which had received 
dextrose, galactose, insulin and Vitamin B, in various 
cones, and combinations, and atropine in order to deter- 
mine the influence of the vagus nerve. Fasting blood sugar 
is not influenced by Vitamin B,; insulin hypoglycemia is 
increased in depth and duration by Vitamin B,, the hyper- 
glycemia after dextrose and galactose administration is 
inhibited, its duration reduced. — M. Samter (Courtesy of 
Biol. Abst.). 

Alley, Armine and Babkin, B. P. 

The Effect of Histamine and Pilocarpine on Gastric 
Secretion Inhibited by Fat. Arch. Intemat. Phar- 
macodyn. et Thcr., Cl(l) :09-108, 1 fig., 1939. 

Inhibitory effects of fat on gastric secretion are more 
marked in the Armour pouch than in the Pavlov pouch. 
Histamine or pilocarpine provokes copious gastric se- 
cretion in both preparations after inhibition of fat. Though 
the volume of secretion elicited by pilocarpine in the fat- 
inhibited pouch is equal to control pilocarpine secretion, 
the peptic activity is less. — G. A. E. (Courtesy of Biol. 
Abst.) . 


CONNOTATIONS 
H. J. Sims 
D enver, Colorado 

Weir in 1902 anchored the appendix to an incision in 
the anterior abdominal wall for the purpose of irrigating 
the cecum and colon. 

Haller in 1743 first recognized the existence of the 
carotid body. He named it “intercarotid ganglion,” thus 
classifying it as a nerve structure. Arnold in 1865 gave it 
the name of “intercarotid arterial glomeruli” because of 
its resemblance to glomeruli. Schaper and Stilling in 1892 
described it as a blood vessel gland, analogous to the 
adrenal gland. Marchand published the first case report 
of a tumor involving this structure. Paltauf in 1892 re- 
ported 4 cases. Balfour and Wildner in 1914 reported an 
instance and stated that 35 cases had appeared in the 
literature since the publication of Paltauf’s article. These 
investigators appended 53 references. Meuron in 1886 and 
Robl in 1889 shared in their views that the carotid body 
was derived from the third or fourth branchial sympa- 
thochromaffin system anlage which passes from the upper 
sympathetic ganglion. 

The earliest writing of the appendix is that by Morgagni 
in 1719. He stated that the vermiform appendix was not 
only absent in many animals but had been found deficient 
in man. Massa and Hunter reported similar anomalies. 
The first authentic report of congenital absence of the 
appendix was made by Meckel in 1812. His observation 
was made on a cadaver in which the cecum and the sur- 
rounding tissues were normal. Puchelet in 1832 described 
a case, under the title of perityphilitis, which was probably 
a result of appendicitis. The case reports of Tarenetsky 
and Lafforgue are problematical. 

Melier in 1827 reported‘8 cases of peritonitis, 3 of which 
he described as representing perforation of the appendix. 
Melier considered the cause, character, and consequences, 
for he stated “if it were possible to establish with certainty 
the diagnosis of this affection we could see the possibility 
of curing the patient by operation.” Hancock in 1848 oper- 
ated on a case' of appendicitis and advocated early oper- 
ative interference. Lewis in 1856, Bamberger in 1858, and 
Leudet in 1859 insisted on early surgical intervention. 
Noyes writing in 1882 reported the first successful ap- 
pendectomy during an acute attack of appendicitis. 




Up heiimes and io ihe office, there to find before me 
the Banker Casllemaine who, at Ihe instant of my 
entrance, declareth himself distressed. 

A pompous gentleman, much given to puhlick dining. 
He hath for three nights sat late at banqueting, vdiich 
he will never forego. 

1 did prescribe Cal-Bis-Ma for him for Ihe quick relief 
he finds in this fine powder. 

. , . Dr. Pepj's is right. When hyperacidity gives rise 
to gastric distress, Cal-Bis-Ma will give prompt and 
prolonged relief. Sodium bicarbonate and magnesium 
carbonate for quick action; calcium carbonate and bis- 
muth for prolonged effect, and colloidal kaolin to adsorb 
the gas formed in the neutralization process. These 
ingredients, carefully matched for density, are held 
together in a colloid base that assures uniform distribu- 
tion and dosage. Trial supply gladly sent to physicians. 


CAL-BIS-MA 

A WILLIAM R. WARNER PRODUCT 
for gastric neutralization and sedation 

Powder in line of 1^4 , 4 and 16 ounces; (ahlcisln boxes of 30, bollles of 110 

WILLIAM R. WARNER & CO., INC., 113 West 18th Street, New York City 
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GASTRON . . . 

The Acid-Aqueous-Glycerin Extract of 
the Entire Stomach Mucous Membrane, 
Including the Pyloric 

GASTRON contains in a highly concentrated, 
stable form the organic and inorganic constituents 
of gastric secretions: pepsin, rennin, secretin, 
mucin, the antianemic factor, and the hormone 
gastrin, the regulant of gastric secretion. These 
substances are present in their natural associa- 
tion, as extracted from the entire fresh gastric 
mucosa. GASTRON is far more potent in peptic 
energy than normal gastric juice. 

GASTRON, by itself or in combination, is indi- 
cated in hypoacidity, anorexia, the debilitated di- 
gestion of convalescence and old age, as accessory 
in the treatment of anemias, and in nauseas, par- 
ticularly of pregnancy. 

In hyperacidity, nervous indigestion, pyloric 
spasm, etc., GASTRON given before meals, exer- 
cises a sedative action, and helps to control such 
excessive functioning. 

Descriptive literature gladly sent on request. 
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Clinically Proved in 17,8B2 Cases 


The intestinal canal has been called 
the most important focus of infection in 
the human body . . . port of entry to 
the blood stream. 

Chronic colitis, toxic vertigo, chronic 
functional diarrhea, gastrointestinal 
allergy, urticaria, chronic migraine, and 
similar distressing conditions often are 
caused by intestinal absorption of toxic 
materials. 

SORICIN 

treats the condition by removing the 
cause. For Soricin reduces fecal toxicity 
and prevents absorption of toxic matter 
from the bowel. 


Reports of fifteen clinical investiga- 
tors covering 17,862 cases offer proof of 
the efficacy of Soricin in conditions 
caused by intestinal absorption of toxic 
substances. Complete relief or im- 
provement was obtained in 80% to 90% 
of cases. A tabulation of these reports 
is available on request. 

Soricin (brand of sodium ricinoleate) 
is available in 5 grain enteric coated 
tablets. Other dosage forms include 
Soricin and Bile Salts Tablets and 
Soricin, Bile Salts and Pancreatin Tab- 
lets. All are supplied in bottles of 100. 

Write for clinical tabulation, sample, 
and complete literature. 
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Restore Healthy 
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with 



Excellent Results Reported in 
Arthritic Cases 

Doctors are enthusiastic about the quicker, more 
direct results obtained with Lactys, a new revo- 
lutionary Inctobacillus acidophilus concentrate which 
helps to promote digestion, produce natural bulk and 
inhibit the growth of putrefactive organisms. 

The acidophilus bacilli in Lactys are fortified by 
a new process so that it is possible for the first time 
to carry sufficient quantities of lactobacilli directly 
into the intestines in a viable, potent form. 

Both doctors and patients are pleased with the 
simplicitj’ and convenience of the compressed 10 
gram doses of Lactys. 

Send today for free samples of Lactys, clinical 
tests and list of distributors. . 


LACTVS INC., Copcuft Lane, Yonkers, N. Y. 
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choleretics, whether 
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evacuation). ‘The ef- 
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EXICOL 
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Furthermore ... It was definitely proven that the ad- 
dition of oleic acid to bile salts (Exicol) increases bile 
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The Gastro-lleac Reflex: Further Experimental Observations 

By 

DONALD M. DOUGLAS, ALB., Ch.B.* 
and 

FRANK G. AIANN, AI.D.f 

ROCHESTER. MINNESOTA 


T he occurrence of a motor response in the lower 
part of the ileum following the ingestion of food 
is well established both in clinical and in e.xperimental 
fields. 

Evidence was presented in a previous study (3), 
which seemed to indicate that the response in the 
ileum depends for its mediation on the continuity of 
the intestine and not on the e.xtrinsic motor nerves. A 
logical corollary of this conclusion appeared to be the 
investigation of possible motor responses at higher 
levels in the small intestine and the correlation of 
their time relationships with those already noted for 
the lower part of the ileum. 

We were further interested to find out whether re- 
ceptors other than those in the stomach were capable 
of initiating the response, and whether feeding by a 
duodenal fistula would be followed by a motor response 
lower down in the small intestine, a suggestion made 
by Hinrichsen and Ivy (1931). 

METHODS 

E.\teriorized loops of small intestine in continuity 
enclosed in bipedicled tubes of skin were prepared at 
various levels of .the small intestine and colon in 
trained dogs. In one animal a fistula of the duodenum 
was prepared after the technic of Alann and Bollman. 

The e.xperimental procedure was the same as that 
described in the previous study (3) and incorpoi-ated 
the graphic recording of the activity of the e.xteri- 
orized loops before, during and after the ingestion of 
a standai'd meal. The time from the beginning of the 
meal to the occurrence of the motor response in the 
loop was taken as the time relationship of the re- 
sponse. As noted in the previous paper, to permit of 
constant results, the animals must be fasted for forty- 
eight hours before the e.\periment is performed. 

RESULTS 

Twenty-five experiments were carried out in 
animals wdth exteriorized loops of small intestine at 
various levels. In dog 1 the loop w'as prepared in the 
jejunum immediately below the ligament of Treitz 
and in dog 3, as a control, a loop of ileum was pre- 
pared just above the ileocecal junction. 

In the animals with the jejunal loops as in the 
animal with the ileac loop a well-marked motor re- 
sponse following feeding was noted in all of the e.x- 
periments (Table I and Fig. 1). The response in the 
jejunal loops was similar to that in the ileac loops 
except that it occurred more rapidly as a rule in the 
former than in the latter. The average time of the re- 
sponse in the highest jejunal loop was 1.2 minutes 
after the ingestion of the meal, in the other jejunal 

*Commonwc3Uh Fund Fellow in Experimental Surcerj- on Assignment 
m. The M.oyo Foundation. 

tDivision of Experimental Medicine. The Mayo Foundation. 

Submitted September 15. 1939. 


loop 1.4 minutes and in the low ileac loop five minutes. 
The figure noted for the ileac loop is similar to that 
observed by Hinrichsen and Ivy and by us in the 
previous study (3). It was noticeable that there were 
greater variations in the time relationships of the re- 
sponse in the ileac loop than in the jejunal loops. Thus, 
while in the highest jejunal loop the time of occur- 
rence of the motor response after the meal did not 
vary from day to day more than from one to 1.5 
minutes, that in the low ileac loop showed variations 
from 2.5 to eight minutes. 

In searching for an explanation for this compara- 
tively Mode variation, a number of observations seemed 
to indicate that the answer lay in the distance of the 
ileac loop from the pylorus. In the first place since 
the response appears to depend for its mediation on 


Table I 

Time from feeding to motor response in various levels 
of the S7nall intestine 


Doff 

Level of Exteriorized 
Loop of Intestine 

Average 

Time, 

Minutes 

Variation, 

Minutes 

Number 

of 

Experi- 

ments 

1 

Jejunum, imme<Vialely 
below ligament of Treitz 

1.2 

1-1.5 

0 

2 

Jejunum, 50 cm. below 
ligament of Treitz 

1.4 

1-2.6 

10 

3 1 

Ileum, immediately above 
^ ileocecal junction 

5 

1 

2.5-S 

a 


Total number of experiments 25 
Observation period ... 6 months 


the continuity of the intestine, it is reasonable to 
suppose that the response is propagated down the in- 
testine. In the second place, since the response occurs 
more rapidly in the jejunum than in the ileum, one 
would naturally suspect that it had reached the 
jejunum before passing doivn to the ileum. Finally, 
the more constant time relationships of the jejunal 
responses as compared with these noted in this and 
the previous study in the ileum, can be reasonably ex- 
plained on the basis of the greater distance of the 
ileac loops from the pylorus and the varying rates at 
which propagation of the response takes place. 

Whether this explanation is the correct one or not, 
it led us to observe the motor response in an animal 
in which rtvo exteriorized loops had been prepared at 
different levels in the small intestine. If the motor 
response is conducted down the length of the small in- 
testine, one would expect that it would make its ap- 
pearance in the higher loop before appearing in the 
lower loop. The results in this preparation showed 

53 



54 


American Journal of Digestive Diseases 





.»vx.wr 


k 


i'Mlj'ii 






I 

ikAiB 




A 



Pig. 1. Motor response to feeding in exteriorized loops 
of jejunum and ileum. Animal fed at A. Time in five 
second intervals. It will be noted that the response occurs 
more rapidly in the jejunal than in the ileac loops. 


this actually to be the case (Fig. 2), The average 
time of the response in the higher loop was 7.5 
minutes while that in the lower loop was 9.2 minutes 
(Table 11). Both these figures represent a consider- 
ably longer latent period than was observed as a rule 
in analogous loops in other animals. No explanation 
other than biologic variation is offered for this finding. 

A consideration of the time interval between the 
appearance of the response in the upper loop and its 
appearance in the lower loop is of interest. Since the 
distance between the two loops was known to be 50 
cm., some idea of the rate of propagation of the re- 
sponse in the ileum can be obtained. The time inter- 
vals noted were from 0.5 minute to two minutes which 
would give a calculated rate of progress of from 1.7 
to 0.4 cm. per second, figures which are approximately 
comparable to those arrived at by calculation on the 
basi.s of the distance of a single loop from the pyloru.s. 

Fccdiny by duodenal fistula. A control series of ex- 
periments was carried out in an animal with an ex- 
teriorized loop 25 cm. above the ileocecal junction. The 
average time of the motor response after normal feed- 
ing was 4.0 minutes. A duodenal fistula was then es- 


tablished and the experiments were repeated. One 
hundred cubic centimeters of a milk and syrup mix- 
ture was run into the duodenum by gravity. A motor 
response following duodenal feeding of this character 
was noted constantly in the low'er ileum, the average 
time of the response being 2.8 minutes after the instil- 
lation of the mixture (Table III). 

It is perhaps worth mentioning that in this prepa- 
ration it is necessary to be certain that the catheter 
used for the introduction of the mixture has actually 


Table II 

Time from feeding to motor response in two exteri- 
orized loops of intestine in the same animal 


Do« 

Level of Exterioriml 
Loop of IntMtine 

Averoffc 

Time, 

Minutes 

Vrriation, 

Minutes 

Number 

of 

Experi- 

ments 

4 

Iloum 75 cm. from ileo- 
cecal junction 

7.5 

2.C-1 1 

G 

Ileum 25 cm. from ileo- 
cecal junction 

'.<.2 

3-13 


Maximum »ntcn*al between responses... 2 minutes 
Minimum interval between responses. .0.5 minute 


passed into the duodenum. At the outset of experi- 
ments, difficulty was experienced in this regard. If 
the tip of the catheter merely lies in the afferent limb 
of the fistula, the latter becomes filled with the 
mixture, the mixture runs in slowly, reflux occurs at 
the stoma and negative results as to the motor re- 
sponse in the ileum occur. If the tip of the catheter 
actually lies in the duodenum the mixture runs in 
easily, no reflux occurs and a positive motor response 
occurs in the ileum. 


Table III 

Time from feeding to motor response in exteriorized 
loop of ileum by normal and duodenal fistula feeding 


Dop 

Method 

of 

FeedinK 

Level of 
Exteriorized 
Loop of 
Intestine 

Averaffo 

Time, 

Minutes 

Variation, 

Minutes 

Number 

of 

Experi- 

ments 

5 

Normal 

Ileum 25 cm. 
above ileocecal 
junction 

4.G 

3-9.5 

6 

Br duo- 
denal 
fistula 

2.8 

2.5-4 

S 


Totnl number of experiments ...14 


It is noteworthy that the motor response occurs on 
the Whole more rapidly after feeding by the duodenal 
fistula than by the mouth. 

Effect of section of the intestine. The observations 
in the preparations described appeared to indicate 
that after the ingestion of food a wave of activity 
passes down the length of the small intestine. We 
therefore thought it of interest to investigate the 
effect of section of the intestine orad to the loop and 
resuture in such a way as to prevent at least im- 
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medi.ite union of the muscular coats' and the intrinsic 
enteric plexuses. 

This was accomplished by sectioning the intestine 
and invaginating the upper end into the lower end for 
a distance of about 1 cm. (Fig. 3). At the point of 
entry of the upper into the lower end a layer of silk 
seromuscular sutures was inserted, using three stay 
sutures as employed in end-to-end anastomosis of 
blood vessels. Since the upper end projected into the 
lumen of the lower end for a distance of about 1 cm. 
and since for this distance mucosa was apposed to 
serosa, it was felt that functional union would be de- 
layed for a considerable period. 

The first experiment was carried out five days after 
the operation. The result was a well-marked motor 






that seen in the small intestine, particularly with re- 
gard to time relationships, two animals were prepared 
with exteriorized colonic loops enclosed in skin tubes. 
In one the loop was prepared in the proximal part of 
the colon 10 cm. from the ileocecal junction, in the 
other in the distal paid of the colon 35 cm. from the 
ileocecal junction. It is perhaps worth noting that the 
preparation of exteriorized colonic loops enclosed in 
skin tubes is much less easy than the preparation of 
similar loops in the small intestine. The colic vessels 
with the mesocolon are so short that it is difficult to 
mobilize the colon sufficiently without disturbing its 
nerve and blood supply. For this reason it is not 
possible to obtain nearly as long loops in the colon as 
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Fig. 2. I. Motor response to feeding in two loops of ileum at 
different levels in the same animal. It -will be seen that the re- 
sponse occurred in the upper loop two minutes before appearing in 
the lower loop. Time in five second intervals, II and III. Motor 
response to feeding in the distal part of the colon. Animal fed 
at A. 


response in 4.6 minutes. Eight experiments were 
carried out in this preparation with similar results 
(Table I'F). The average time of the response before 
section of the intestine was five minutes after the 
meal while after section of the intestine and reanasto- 
mosis it was 5.5 minutes. 

Since the exteriorized loop in this preparation, 
though mechanically in continuity, was in all likeli- 
hood cut off from impulses conducted down the in- 
testine in the myenteric plexus and since in the 
previous study motor responses did not occur in loops 
isolated from the rest of the intestine, we were com- 
pelled to conclude that mechanical continuity of the 
intestine is the main factor concerned in the medi- 
ation of the motor response. 

Motor rcspo7iscs in the colon. In order to correlate 
the well-established motor response in the colon to 


were used in the small intestine and visual analysis of 
activity is difficult. 

Both the proximal and distal colonic loops showed a 
similar type of tracing, namely slow contractions at 
the rate of about one to two per minute and in both 
loops the activity was periodic. The difference between 
the two loops in respect to activity was in the periods 
of quiescence which intervened between the periods of 
activity. In the proximal part of the colon the periods 
of quiescence were relatively brief, from five to fifteen 
minutes, whereas in the distal part of the colon these 
quiescent periods were much more prolonged, of the 
order of thirty minutes to two hours. This obser- 
vation, that the proximal part of the colon exhibits 
greater activitj- than the distal part, has been made 
by other observers (2). 
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After feeding, the distal colonic loop showed a con- 
stant motor response, often accompanied by the pass- 
age of flatus, from two to seven minutes after the 
meal (Fig. 2, Table V). These figures are comparable 
to those noted for the ileum. The proximal colonic loop 
on the other hand did not show such constant results. 
In only one of thd ten e.xperiments pei'fomed in this 
preparation was a definite motor response observed. 
The commonest result noted was that the activity was 
unatTected by feeding (six e.xperiments). On three 
occasions the activity appeared to be diminished 
temp irarily after feeding. Why the proximal part of 
the e„lon should behave differently from the distal 
p; It, it is difficult to say. The different embryologic 
development, function and nerve supply have been 
cited by other investigators who have made similar 
observations f2, 6). 

COMMENT 

The constancy of the results in the animals with 
exteriorized jejunal loops indicates that the motor re- 
sponse to feeding previously described for the ileum 
of man by Hertz and for the ileum of the dog by 
several obseiwcrs (1, 2, 5), which has been termed the 
gastro-ileac reflex, also occurs at higher levels in the 
.small intestine. 



Fig. 3. Technic of section of the intestine and reanasto- 
mosis in such n way as to prevent at least immediate 
union of the intrinsic enteric plexus and muscular coats. 
It will be observed that serosa is opposed to serosa at the 
lino of suture. 


The fact that the jejunal response occurs more 
rapidly than the ileac response together with the fact 
that isolation of the loop abolishes the response seemed 
to suggest that some form of motor activity passes 
down the length of the small intestine after feeding. 
Additional evidence for this concept was obtained in 
the animal with hvo exteriorized loops, the response 
appearing in the upper loop before passing on to the 
lower. 

It must be emphasized that the evidence for the e.x- 
istence of a wave of activity of this character is purely 

Table IV 


Time from feeding to motor response in ileum before 
and after section and reanastomosis of intestine 
orad to the exteriorized loop 


X.cvel of 
Loop 

Perioil of | 
Observation ; 

Averntre 
Time, j 

Minutes 

Variation. 

^iinutcii 

Number 

of 

Experi* 

ments 

Immod lately 
above ileo- 
cecal 
junction 

Before 

operation 

5 

2.5-S , 

G 

After 

operation 

i 

S.5 

3-S.B j 

1 

8 


Total number of experiments . . 14 


circumstantial and the apparent differences in the rate 
of propagation may depend on variations in the time 
of initiation of the activity after ingestion of food. 
Direct evidence must await the elaboration of a 
technic whereby the whole length of the small in- 
testine in the fasting conscious animal and its re- 
sponse to feeding can be visualized. The results noted 
after section and reanastomosis of the intestine indi- 
cate that a breach in the myenteric plexus orad to the 
loop does not prevent the propagation of the response. 
This is of interest in view of the fact that Alvarez has 


Table V 

Time from, feeding to motor response in proximal and 
distal pai-ts of the colon 


Dojr 

Level of 
Exteriorized 
Loop of Colon 

Averaifc 

Time. 

Minutes 

Variation, 

Minutes 

i 

Number of 
Experi- 
ments 

7 

33 cm. from 

ileoceccl 

junction 

3.8 

2-T 

S 


10 cm. from 

i no response 


i 0 


ileocecal 

3 


1 

G 

junction 





Total number of experiments. .18 


noted that a peristaltic rush in the rabbit is capable 
of passing an interposed glass tube by virtue of the 
displacement of contents and distention which pre- 
cedes the rush. 

Little comment is required on the results noted 
after feeding through a duodenal fistula. They indi- 
cate that the presence of food in the duodenum is 
capable of exciting the response. 

The e.xperiments performed in the animals with 
colonic loops are on the whole in agreement with the 
observations of others who used different technics. 
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The evidence for the existence of a wave of activity 
passing down the small intestine is so strong that we 
were tempted to suspect that the gastro-colic rellex 
was simply a continuation of this wave along the 
colon. Such, however, does not appear to be the case. 
The evidence indicates that the proximal part of the 
colon' does not share in the motor response, at least 
not to the degree that the small intestine and the 
distal part of the colon do. The time relationships of 
the response in the distal part of the colon are similar 
to those noted in the ileum, a point which would 
render unlikely the possibility of propagation of the 
response from the ileum along the colon. 

It appears likely therefore that the response of the 
small intestine and the response of the colon are not 
part of the same excitatory process transmitted along 
the intestine. 

In view of these findings, the question arises as to 
whether the tenn gastro-ileac reflex is an accurate 
one. The term connotes a reaction which is confined 
to the ileum, whereas in fact the jejunum shares in 
the reaction as well. Furthermore, the introduction of 
food into the duodenum is capable of exciting a re- 
sponse indistinguishable from that seen after normal 
feeding. Finally, it is open to doubt whether the re- 
action is reflex in nature, at least in the ordinarily ac- 
cepted meaning of the 'term. It does not depend on 
the integrity of the extrinsic motor nerves and the 
evidence indicates that it is propagated doum the 
length of the small intestine. 

SIBIMARY 

The activity of exterioi-ized loops of jejunum, ileum 
and colon in continuity in trained dogs was studied in 
relation to feeding. 


A prompt motor response following feeding was 
noted in both the jejunal and the ileac loops. The re- 
sponse occurred more rapidly in jejunal than in the 
ileac loops. Jloreover, in an animal in which two ex- 
teriorized loops of small intestine at different levels 
were prepared, the motor response constantly appeared 
in the loop at the higher level before appearing in the 
lower loop. 

Feeding bj' a duodenal fistula gave as constant re- 
sults as feeding by the mouth. Section of the intestine 
orad to the loop and reanastomosis in such a way as 
to prevent at least immediate union of the muscular 
coats and the intrinsic enteric plexuses, did not pre- 
vent the occurrence of the motor response. A constant 
motor response was noted, after feeding, in the distal 
part of the colon but not in its proximal part. 

The findings are taken to suggest that following the 
ingestion of food, a wave of activity traveling at the 
rate of about 1 cm. per second passes down the length 
of the small intestine. The gastro-colic reflex does not 
appear to be a part of this excitatory process. 

It is suggested that the term gastro-ileac reflex is 
not sufficiently inclusive. 
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The Use of Hydrated Trisilicate of Masnesium for Peptic Ulcer* 


By 

MANFRED KRAEMER, M.D.f 

NEWARK, NEW JERSEY 
with the technical assistance of 
BERNARD AARON, Ph.B., B.S.§ 


T he medical profession was introduced to Hydrated 
Trisilicate of Magnesium in 193G by N. Mutch (1, 
2, 3) of England. This substance had been knowm to 
chemists as one of a number of magnesium silicates 
which exist in natural states as Fosterite, Serpentine, 
Talc and Jleersehaum. The term •Meerschaum (sea 
foam), indicative of its color and porosity, was applied 
in 1788 to the naturally occurring trisilicate of Mag- 
nesium. In addition to the natural forms of magnesium 
silicates there are numerous sj-nthetic forms, klutch 
studied the antacid properties of the knovi'n mag- 
nesium silicates and found that synthetic magnesium 
trisilicate, identical with Meerschaum, had the great- 
est neutralizing power for mineral acids and in ad- 
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dition had marked adsorbtive qualities. This mineral, 
previously known as an excellent material for making 
pipe bowls and cigar holders and used as building 
stone in Spain and soap in Jlorocco, was now pre- 
sented as an antacid for treating peptic ulcer. 

After Mutch’s report on the powder’s clinical effi- 
cacy in peptic ulceration, writings by Mann (4), Krae- 
mer (5) and Tidmarsh and Baxter (G) appeared to 
corroborate his testimony. Eusterman (7), Hunt (8), 
Hurst (9) and Hardy (10) also commented favorably 
on the use of magnesium trisilicate for peptic ulcer. 
Levin (11) and Goldstein (12), on theoretical grounds, 
tried trisilicate of magnesium in a mixture with other 
alkalis though I do not believe their clinical results 
were better than if the powder were used alone. 

Mutch had good reasons for adding another antacid 
to the list already in use for treating peptic ulcer. It 
causes no toxic effects and does not affect colonic mo- 
tilitj-. Neutralization of acid proceeds gradually. This 
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neutralization lag has distinct value when the powder 
is used for treating peptic ulcer where acid is being 
secreted over a period of hours. Neither magnesium 
trisilicate, nor the hydrated silica (SiO„), foi'med by 
its interaction with HCl, are soluble. Therefore neither 
the original compound nor this end product can be 
absorbed from the digestive tract to produce alkalosis. 
In addition to the neutralization a definite adsorption 
of acid takes place. 

Neutralization, according to Mutch, proceeds as 
follows: iMgjSijOgnHjO plus 4HC1 2MgCU plus 
SSiOj plus (n plus 2)H,0. 

EXPERIMENTAL OBSERVATIONS 

We verified the neutralization experiments of 
Mutch. To a series of one gram samples of magnesium 
trisilicate an excess of N/10 HCl was added, equiva- 
lent to approximately 400 cc. of gastric juice (N/20). 
The mixtures were shaken and at hourly intervals 
were filtered by vacuum. An aliquot of the acid filtrate 
was back titrated with NaOH using brom-thyraol-blue 
indicator. The results for neutralization of trvo com- 
mercial samples (A and B)* are shown in Fig. 1. 
Note the difference in neutralizing ability between 
commercial prepai'ations of the powder. Curve B 
corresponds to the curve obtained by Mutch. While 
there is a rapid neutralization during the first hour, 
sufficient magnesium remains unneutralized to con- 
tinue combining with acid over several hours. 

Corresponding to the curves. Table I shows the total 
volume of N/20 HCl removed (by adsorbtion and 
neutralization) from an excess of the acid by one 

■“Sample A contained approximately 20% veater of crystalliration and 
pamplc B 25%. 


gram of magnesium trisilicate (on an ignited weight 
basis) at one and three hour intervals. In addition to 
the neutralization of acid there is an adsorption of 
hydrogen ion taking place. This adsorption probably 
is accomplished bi' the unreacted magnesium trisili- 
cate and also by the silica (SiO„) formed after re- 
action with HCl. On the basis *of the equation of 
Mutch the per cent of acid removed by sample B in 
one hour is 85% and in three hours 91% and for 
sample A, 54% in one hour and 75% in three hours. 
Ex-periraents carried out using stronger concentra- 
tions of HCl gave higher results, as stronger acids 
force neutralization and adsorption. 

To determine the acid removed at intervals during 
the first hour of contact, a series of twelve, one gram 
samples were treated with an excess of N/10 HCl; at 
intervals of five minutes. The residual acid was 
titrated in the presence of the unreacted magnesium 
trisilicate. This method gives a lower figure at one 
hour than in the first e.xperiment where the titrations 
were performed on the filtrate. The first transient 
blue color appearing throughout the solution w'as 
taken as the end point. The reason for a fading end 
point (according to Mann) is the constant release of 
adsorbed hydrogen ion. (Adsorbed base is not taken 
into account). The reacted acid represents both the 
adsorbed and neutralized acid. The result of these ex- 
periments is plotted on Fig. 2. Sample A reacts 
slower and to a lesser e.xtent than Sample B. This 
may be due to Sample A being more difficult to wet 
and penetrate. 

To determine the approximate number of cubic 
centimeters of acid adsorbed the following experiment 
was performed: At the end of 20 minutes a sample in 
the presence of excess HCl was titrated ivith NaOH 
in the presence of unreacted silicate until a fairly 
pej-manent end point was reached. At the end of the 
same period of time a sample under like conditions 
was filtered and titrated with NaOH. The unfiltered 
solution thus contained the acid unneutralized plus the 
acid adsorbed while the filtered solution contained only 
the acid unneutralized. The difference in acidity be- 
tween the two gives the figure for acid adsorbed in 
20 minutes. It was found that sample B adsorbed 43 
cc. of N/20 HCl and sample A, 40 cc, of N/20 HCl. 
The acid adsorbed was approximately 10% of the total 
acid present. The acid neutralized by sample B was 
45% of the acid present and by sample A 16% of the 
acid present. 

Mann suggested determining the neutralized acid 
from the magnesium content of the filtrate at the end 
of 20 minutes of contact between the trisilicate and 
the excess HCl. This method would involve an error 
due to magnesium ion adsorbed and remaining on the 
filter paper. Mann used normal HCl which resulted in 
a higher figure. Both neutralization and adsorbtion 
are forced by higher acid concentrations. The dilute 
acid more nearly approaches the physiological. A 
source for small error in our method occurs from at- 
tempting to determine the total acid neutralized in 
the presence of magnesium trisilicate, because an un- 
measurable amount of acid remains adsorbed even 
after a fairly permanent end point has been reached. 

VTien magnesium oxide or carbonate are used clini- 
cally in large doses diarrhea often results. Diarrhea 
depends on the presence of free magnesium ions in 
the intestine. Adsorbed HCl will not release mag- 
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nesium ions. Some of the magnesium chloride formed 
in the stomach by neutralization of trisilicate will be 
adsorbed in the bowel by either the silica also fonned 
or bj' unreacted magnesium trisilicate. This factor of 
adsorbtion may account for the absence of diarrhea 
when magnesium trisilicate is employed. 

CLINICAL STUDIES 

Trisilicate of Magnesium was prescribed for 135 
private and 16 clinic cases of peptic ulcer. Of these 
I present 90 cases on whom accurate diagnostic and 
follow-up data are available. There were 5 cases of 
gastric, 1 marginal and 84 duodenal ulcers. There 
were 13 female and 77 male patients. The duration of 
ulcer symptoms for the group varied from 1 month to 
30 years with an average ulcer histoiy of 9^4 yeai-s. 
The ages for the group varied from 17 to 77 years. 
These 90 cases have been followed up from 3 to 20 
months. 48 cases were followed for more than a year 
and 70 cases for more than 6 months. 

As a whole the group represents long standing, re- 
current, severe ulcers. Two patients had had previous 
acute perforations. In addition to eight of the 
patients first treated by me for acute hemorrhage, 
four had had previous severe hemorrhages treated 
elsewhere. One case had an acute hemorrhage from 
his ulcer a year after a gastro-enterostomy had been 
performed. Another patient had had a gastro-enter- 
ostomy performed with subsequent gastritis. The 
gastro-enterostomy was unhitched and shortly after- 
ward the ulcer symptoms returned. 

In the majority treatment was carried out accord- 
ing to ambulant routine. The gastric ulcers and 



Table I 


Sample 

cc< N/20 H' 

One Hour 

Cl Removed 

Three Hours 

B 

232 

2G2 

A 

ICO 

222 


the marginal ulcer were hospitalized or put to bod 
at home. The powder was given in gram doses of 
six times daily. A liquid medication containing 
Bromide and Tincture of Belladonna was given before 
the three main meals. Those patients having night 
pain were instructed to set an alarm at intervals, 
and, on awakening, to take a glass of milk and a 
gram of powder. The 8 cases treated for acute hemor- 
rhages were kept in bed and transfused when neces- 
sary. Feedings for them were started as soon as 
active bleeding ceased and Blagnesium trisilicate was 
given in to 1 gram doses every other hour alter- 
nating with feedings. All patients were gradually 
placed on three meals per day with occasional milk 
feedings at 4 p. m. and at bedtime and the number of 
powders taken per day was progressively reduced, so 
that within three to six months many of the patients 
had eliminated taking of the powder. 

All patients were advised to refrain permanently 
from tobacco, condiments, e-xcess roughage and alco- 
liol. A’’acations were advised hvice a year and avoid- 
ance of fatigue was stressed. An attempt was made 


Fig. 2 

to help those patients with marital, social, or business 
problems, to philosophize on their difficulties. 

OBSERVATIONS 

In 17 of the 90 patients the use of the antacid did 
not prove entirely satisfactory. Of these 17, 6 had 
recurrence of symptoms after disobeying instructions 
regarding diet and 1 had a recurrence of sjTTiptoms 
for no apparent reason. All six improved promptly on 
return to a rigid ulcer regimen and 15 grains of the 
powder six times daily. 

This leaves 11 patients out of 90 who were not 
benefited by the powder. Of these 11, 3 had pyloric 
obstruction and were cured by gastro-enterostomy and 
one demanded gastro-enterostomy because he was un- 
willing to consider staying on a diet for any length 
of time. One patient, highly neurotic, was not benefited 
by any antacid medication. On him a subtotal gastric 
resection was perfonned with questionable results. 
One patient with pyloric obstruction has refused 
surgical intervention and is continuing the use of diet 
and powder without improvement. 

Of the remaining 6 patients, 2 claimed they were 
relieved more completely by mixtures of other alkalis 
and one patient claimed he had been feeling better on 
colloidal aluminum hydroxide. 

Of 86 patients in whom successful medical man- 
agement could have been anticipated this powder used 
exclusively was efficacious in 79 or 92%. 73 patients 
(84%) have been entirely free from symptoms and 
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have had no untoward effects of any kind for from 3 
months to over years. 

25 patients who were previously symptom free on 
colloidal aluminum hydroxide or mixtures of other 
alkalis, experienced no recurrence nor increase in dis- 
tress from the change to Magnesium trisilicate. Three 
patients had marked constipation from aluminum 
hydroxide which ceased on change to iMagnesium tri- 
silicate. Remarkable improvement in the appearance 
of lesser curvature niches occurred after 4 weeks of 
modified Sippy treatment using Magnesium trisili- 
cate as the only antacid. 

Occasionally a patient complained of loose stools. 
By slightly reducing the dose this complaint was elimi- 
nated in all but 2 cases. Loose bowel movements were 
not produced by as much as 12 grams per day. 

Dosage as large as 12 grams per day produced no 
change from normal, in the CO, combining power of 
the blood. 

CONCLUSIONS 

1. Two commercial samples of trisilicate of Mag- 
nesium were analyzed for antacid action. They varied 
greatly in acid neutralizing ability. The findings in 
sample B verified the experiments of Mutch. 

2. It was found for sample B that, after 20 
minutes, 10% of acid present was adsorbed and 45% 
was neutralized. If percentage was figured from 
equivalent acid (Blann), the figure for acid adsorbed 
would be 17.5% and for acid neutralized 61%. 


3. Trisilicate of Magnesium was used for 150 
patients with peptic ulcer. In a series of 90 cases 
studied carefully 86 cases could anticipate benefit 
from medical management. Of these 92% were mark- 
edly benefited and 84% kept symptom free for the 
duration of the study. 

4. Trisilicate of Magnesium has no effect on 
colonic motility in most cases. It produced no discern- 
ible toxic effects. It does not affect the acid-base 
balance of the blood serum. 

5. Trisilicate of IMagnesium has a use in the treat- 
ment of peptic ulcer and will probably replace many 
antacids now employed. 
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Does Bran Produce Intestinal Obstruction?* 

By 

BERNARD PANTUS, M.S., M.D. 
and 

GEORGE G. KOPSTEIN, M.D. 

CHICAGO. ILLINOIS 

cases or' those allegedly due to bran are italicized. 
Both Leisinger (who reports 66 total cases) and 
Elliott (who lists 39 total cases) have each one bran 
case, and in both reports it is the same case (Fink’s) ; 
and, as will be seen, this case is not one of bran ob- 
struction. 

Fink’s case (5) (■paralytic iletis ivithont obstruc- 
tion). Curiously enough, this one case — ^that of Fink 
— listed by both of the above mentioned authors and 
mentioned over and over again in most of the other 
articles dealing with the relation of bran to intestinal 
obstructions, is one of four cases of paralytic ileus 
reported in 1909 by F. Fink. The following is the 
literal translation of Fink’s report of the case: 

“In the fourth the operation revealed a similar con- 
dition to that of case 1: namely, great distention of 
the bowel extending from the stomach dowm to the 
colon, injection of the serosa of the bowel and great 
tension and great swelling and a soggy condition of 
the wall of the bowel. Having determined that it was 
not mechanical ohstniction, the intestine was replaced 
and the abdomen closed without aid. Without washing 
of the stomach or the use of enemas the patient re- 
covered. This patient stated that he ate bran in con- 


1 N view of the extensive use of bran and its pro- 
gressive increase, the actual danger of intestinal 
obstruction from the consumption of bran becomes a 
question of interest to public health. Hence we have 
undertaken a search of the world’s medical literature 
on the subject and herewith report the results. 

Instances of acute Intestinal obstruction are, of 
course, commonly found in medical literature. Thus 
Vidgoff (1) reports a series of 266 cases of acute in- 
testinal obstruction and Comell (2) has collected 235 
cases of this kind. In neither of these series is there 
any reference to a case of food-produced intestinal 
obstruction nor is there an}' mention of any case of 
bran-caused occlusion. This may serve to show that 
intestinal obstruction due to foods is rare. 

Perhaps the most extensive collections of cases 
of food-produced intestinal obstruction have been 
published by A. H. Elliott (3) and by F. Leisinger 
(4), the causes of which we have arranged with the 
other cases found in world literature in the composite 
Table I which shows what foods have been found to 
cause intestinal obstruction. In this table the bran 

♦From th<“ Dopartmont of Pharmacology and Therapeutics, University 
of Illinois^ College of Medicine, Chicago, 111. 
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siderable quantity.” Fink also reports three other 
cases of paralytic ileus, all of whom died; in the bowel 
of the patient with the worst condition, large quantity 
of "unhuskcd oats was found, while in the other two 
cases husked oats were considered the cause of the 
paralytic ileus. In all of these cases the author 
a.scribes the clinical picture to “catarrh produced by 
excessive fermentation which caused distension of the 
bowel to such a degree as to produce paralj’sis of the 
intestinal innei'vation and consequent ileus.” 

These cases certainly can have nothing to do with 
the way in which bran is employed ordinarily in diet. 
The allegation that bran had caused the paralytic 
ileus rests merely upon the statement that the patient 
“ate bran in considerable quantity!" There was no 
obstructing mass. 

Case of E, J. Bntzlce, H. 0. Barker, J. R. Boswell 
and T. E. Drewett (G). (Ulcer-caused impaction). The 
authors state that, after reviewing the literature in 
roentgenology, they "failed to find any reports in re- 
gard to the impaction of bran in the gastro-intestinal 
canal producing shadows on X-ray films,” They believe 
that bran-containing stool impaction produces char- 
acteristic shadows that may easily be interpreted as 
such; but other roentgenologists have since then 
(1928) not confirmed their observation. 

They present a history with photographs ta'ken 
from X-ray films of two cases recently observed by 
them. The obvious facts of the history of patient 1 
are as follows ; That the perforating amebic ulcer was 
a primary cause of the patient's sickness and that the 
alleged bran impaction, if there was such a one, was 
secondary', might teach that, when there is ulceration 
of the bowel, the use of bran is contraindicated. While 
this case must be accepted as possibly one of bran- 
caused obstruction, it should be pointed out that in 
the condition of the patient’s bowel, almost any other 
food may be retained in such pathologic portion of 
the intestine. 

Unfortunately for the authors’ expertness in roent- 
gen diagnosis, it is obvious to an experienced roent- 
genologist from the published photographs that the 
mass they mistook as “characteristic for bran im- 
paction” is merely a typical picture of a stool mass in 
the pelvic colon. Since bran itself is certainly not 
opaque to the roentgen rays and gives no chai’acter- 
istic shadow, an attempt to diagnosticate bran im- 
paction by a shadow on the roentgenogram is entirely 
erroneous. 

Nevertheless the authors go so far as to publish 
pictures of a second case in which there W'ere no 
symptoms of intestinal obstruction and in which they 
base their diagnosis entirely on a shadow in the lower 
pelvis that seemed similar to them to the first case 
cited. On questioning it was found that the patient 
had been eating bran for constipation, that he had two 
good bowel movements that morning and that two 
enemas removed the “alleged impaction” as %vas 
shown by the second roentgenogram. The mass 
probably would have passed later without any inter- 
ference whatsoever. 

This case cannot be accepted as one of bran ob- 
struction. 

C. B. Wright's case (7) (Partial obstruction by 
bran in a case of intestinal stenosis). The author re- 


ports a case of partial obstruction of the ileum by- 
bran due to an annular constriction of a benign 
character. On operation there was found above the 
stricture o large ball of bran husks which had ulcer- 
ated through the bowel and produced a general perito- 
nitis. This patient had had, at intervals, for ten years, 
mild attacks of cramps and vomiting; but felt \yoll 
between the attacks. Ten days before the operation 
she began eating bran for constipation. 

IF, C. Alvarez’ case (8) (Bran obstruction in narrow 
adherent loop of the ileum). Alvarez kindly reports to 
us in a personal communication of May S, 1939, the 
following case: “The woman was about fifty. Some 
ten years before she had had a hysterectomy', and 
following this she found that she could not eat rough- 
age. If she did she got an attack of intestinal ob- 
struction which would gradually pass olt if she fasted. 
Shortly before I saw her a physician went over her 
and told her she must take bran to make her bowels 
move properly'. It apparently did not occur to him that 
she was constipated because she had to live on such a 
residueless diet. After taking bran she became ob- 
structed; and, when the symptoms didn’t show signs 
of clearing up, I had to have a surgeon operate in a 
hurry'. We found a knuckle of ileum bound to the 
stump of the uterus. This segment of bowel had to be 
resected, and when it was opened the lumen was 
found to be packed with bran. 

“This case shows, of course, not that bran is 
dangerous for normal people, but that it cannot be 
used indiscriminately by everyone.” 

M. B. Davis’ case (9) (bran obstruction; cause not 
reported). “Mrs. M. G., aged 60, had had two previous 
abdominal operations. She had suffered for years from 
constipation and had at last become firmly addited to 
the so-called “pill habit.” About a week previous to 
her trouble she had started to eat bran. On the night 
of December 2 she retii-ed feeling normal and was 
awakened at 3 a. m. with severe cramp-like pains in 
the abdomen, with nausea and vomiting. The patient 
was diagnosed as having obstruction and was brought 
to the hospital that day.” 

“Under spinal anesthesia the abdomen was opened 
and about twelve inches (30 cm.) from the ileocecal 
valve in the ileum a complete obstruction was found 
from a mass of bran about the size of a hen’s egg. It 
was impossible to break this up and to milk it through 
into the cecum, so intestinal clamps were applied and 
the mass w'as removed from the intestines. The patient 
made an uneventful recovery and was discharged from 
the hospital in twelve days.” 

Unfortunately we lack in this report an adequate 
description of any anatomic abnormality present in 
this case that might have caused the obstruction or a 
statement of lack of such predisposing cause. That 
abnormalities might have been present is rendered 
very probable by' the two previous abdominal oper- 
ations. 

CONCLUSIONS 

1. In a review of the world’s literature on bran 
impaction in the bowel, only four actual cases of this 
kind could be discovered. In three of these the im- 
paction was preceded by gross intestinal pathology. 
The fourth case (Davis) is not sufficiently well de- 
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Table I (Continued) 


Authors 

Ko. 

of 

Cases 

Are 

and 

Sex 

ObstrucUnc 

Material 

Locotion 

of 

Obstruction 

Predlsposinp 

Factors 

Treatment 

Outcome 

literature 

Metirc 

1 


Potatoes 

Ileum 


■BSSSSSSSM 

Die<l 

Z\)\. ChirR.. 8SG. 1027 

Duhrssen 

1 

61 M 

Mushroom fiber 

Ileum 


Enterolomy 

Kecovered 

ZbI. Chirur.^ 1 :24. 

J527 

Kicse 

S 

m 

Mushroom fiber 
Muahrt>om fiber 
I*each 

Ileum 

Ileum 

Ileum 


Ileostomy 

Ileostomy 

Ileostomy 

Recovered 

Recovered 

Recovered 

ZbI. Chiru.. 1:24. 

1027 

Wnrdj'n 

1 

6C M 

Fotatoos 

IJcum 


Enterotomy 


Brit. M. J., 1 :5C. 

1027 

Hnrclhorst 

0 

63 F 

7 n 

Fitr 

Fruit Jumps 

Ileum 

IJeum 


Entcrotomy 

Enterotomy 

Died 

Recoverofl 

Zbl. Chtr«.. 25:1664. 
1026 

Lacscl 

2 

66 M 

Cl M 

JJean 

Corn kernel 

Ileum 

Cecum 


Enterotomy 

Lnpnrotomy 



Grimth, \\\ R. 

1 

44 M 


hteckcl’s 

Pivert, 


Died before 
operation 

■■■■I 

M. J. AuslraJa, 

2:566. 1925 

Hertr 

1 

63 M 


Ileum 


Enterotomy 

Recovered 

Run. Soc. Nat 

Chirtr., 1026 

Gof^bel 


■un 

310 cherry stones 

Rectum 


Manual removal 

Recovered 


TruRhaU 


Pear 

Ileum 

No teeth 


Recovered 

Acta Chirfr. Scand., 

57. 1024 

Willmoth 

4 60 M 

20 Jt 

13 F 

1 22 F 

Potatoes 

Grapes 

Grapes 

Popcorn 

Not know'/j 

Not kno\vn 

Not known 

Not known 


Enemata 

Enemata 

Enemata 

Enemata 

Recovered 

Recovered 

Rccovercfl 

RecoverctI 

Kentucky M. J„ 10, 
1921 

Scheele 

2 1 40 M 

I 32 M 

lican 

Bean 

I/cum 

Ileum 


Enterotomy 

Enterotomy 

Recovered 

Recovered 

Metl. Klin.. 46:1179, 
1920 

Wnlthcr 

3 1 22 

42 M 
j 2G M 

Kriers-brot 

Kriecra-brot 

KricfrS'brot 

Ileum 

Ileum 

Ileum 

' Enemata 
' Enemata 
j Enemata 

Recovered 

Recovei'ed 

Recovered 

Dtsch. Z. ChirfT., 

1910 


Only C canoj were found in which bran was mcnlioned. These are IlalieirM in the table. In only 4 of these can bran be consideretl aa actually 

an Olwtructinc factor. .Three of these were nrisedcd by inteatmal patholocy, and there was probably alto such patholocy present in the fourth 

case but the report is inadequate to permit analysis of its nature. i vi t. .i, 


sci'ibed to permit of analysis as to its nature; but 
predisposing cause was probably present. 

2. Bran is obviously not prone to produce intesti- 
nal obstruction unless an organic predisposing cause 
is present. 

3. In the presence of intestinal ulceration, ste- 
nosis, or disabling adhesions, the administration of 
bran is contraindicated. 


REFERENCES 

1. VidKoir, 1. y.: Aun. of Sura., S5. No. C, 1032. 

2. Cornel), N. W.: Ann. of Sura., 05, No. 5, 1032. 

3. Elliot, A. H.! Am. J. Med. Se., 184:85, 1032. 

4. Leisincer, F.: Scluecir. Med. B'tcbr.. 7:147, 1037. 

6. Fink. F.: ZW. Chiro., 34:074, 1010, 

C. Butrke. E. J.. Barker. H. O.. Boswell, 3. R. nnd Drcwclt, T. E. 
U. S. Veternn Bureau, Med. Bull., Jon.-Dec., 1028. 

7. Wricht, C. B.: Jfmn. med., 10:73, 1033. 

5. Alvarez, W, C. : Personal communication. 

0. Davis. M. B.: J. A. M. A., 07:24. 1031. 


Primary Ulcer of the Jejunum* 


By 

LEONIDAS H. BERRY, M.S., N.D.f 
and 

ULYSSES G. DAILEY, M.D.f 

CHICAGO, ILLINOIS 


P ATHOLOGICAL lesions of any kind are relatively 
infrequent in the jejunum. IITiile primary simple 
or peptic ulcers are quite common in the stomach and 
duodenum, and tuberculous, amoebic, tj-phoid and 
other tj’pes of ulcerations frequently occur in the 
ileum and colon, they rarely invade the jejunum. This 
relative immunity of the jejunum has never been ade- 
quately explained. After gastro-enterostomy the oc- 
currence of jejunal or gastrojejunal ulcer has been 
reported as high as 34% and as low as 2%. The factors 
here are said to be the direct e.xpulsion of acid chyme 
into a portion of the gut not accustomed to receiving 
it before neutralization, surgical trauma and indi- 
vidual predisposition. Jejuna! ulcer, whether primarj- 
or secondary to gastro-enterostomy, offers a serious 
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prognosis. Primary jejunal ulcer, because of its rarity 
and the obscurity of its etiology justifies reporting. 

Ebeling (l), who made a thorough study of the 
literature, found only 47 cases of primarj’’ jejunal 
ulcer reported between 1827 and 1932. However he 
overlooked 19 cases culled from the foreign literature 
and reported by Oudard and Jean (2). Between 1932 
and 1938 we note the appearance of 9 cases in the 
American and foreign literature, reported by Nagel 
(3), Smith (4), Harris (5), Hall (6), Coletti (7), 
Desjacques and associates (8). Our case here reported 
brings the total in the literature to date up to 76 cases 
covering a period of more than 100 j’ears. 


AxxoJ-VyXVi 


G. B a Negro male, age 27 years, entered Provident 

“dvice of his family phy. 
sician after passage of several black bowel movLents 
over a period of three daj’s. No pain occurred during this 
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period, although at intervals during the past few years 
he had received treatment for “indigestion." Within 12 
hours after entrance the patient had a severe attack of 
abdominal pain, mostly epigastric, accompanied by a 
sharp elevation of temperature to 104.5, He became nause- 
ated and vomited bright red blood. This was followed 
shortly by a black soft bowel movement. 

Physical Examination revealed a weak, pale, anxious 
patient with rapid pulse. The abdomen was somewhat 
tender but not rigid. A diagnosis of bleeding peptic ulcer 
was made. The lesion was considered to be penetrating 
because of the associated acute pain. A transfusion of 
500 cc. of blood and 2500 cc. of Ringer’s solution subcu- 
taneously was given preparatorj' to laparotomy. 

Laboratory Findings showed a Hb of 75% on entrance 
which fell to 48% the first day. The red blood cell count 
was 3,590,000 just before operation. The hemoglobin at 
that time was 28%. The stools wore black and tarry and 
gave a four plus benzidine reaction. The blood Wasser- 
mann and Kahn tests and urinalysis were negative. 

Laparotomy performed by one of us (U.G.D.) disclosed 
a normal stomach and duodenum, externally. Gastrotomy 
revealed no defects of the mucosa and no free blood in 
the gastric content. Blood in the intestines could be seen 
through the translucent wall of the ileum as a purplish 
discoloration. This appearance ended rather abruptly in 
the lower portion of the jejunum. Si.x or seven cm. beyond 
this point an indurated area of irregular outline could be 
palpated. On opening the jejunum an annular defect of 
the mucosa was found about 18 cm. below the ligament of 
Treitz measuring about 1 x G cm. and bleeding actively. 
Resection and end to end anastomosis were performed. 
The bowel was examined before and after resection for 
similar defects elsewhere but none were found. 

There was complete recovery and on the date of dis- 
charge, fifteen days after entrance, the patient had a 
hemoglobin of 70%, red blood cell count of 3,500,000 and 
was without symptoms. 

Follow Up; One year and two months later the patient 
was well and working at a steel mill. 

Etiology and Pathogenesis. Any discussion of the 
etiology and pathogenesis of primary jejunal ulcer 
opens up the entire question of etiology and patho- 
genesis of primary chronic ulcer at any location in the 
gastro-intestinal tract. As is well known, the over- 
whelming majority of chronic peptic ulcers occur in 
the distal portion of the stomach and the immediately 
adjacent duodenal bulb, the receptacle for the acid 
chyme before it is neutralized by the alkaline intesti- 
nal juices. It is maintained perhaps by the preponder- 
ance of evidence that this acid chyme is an absolutely 
essential factor in the production of peptic ulcer and 
probably the most successful therapy, medical and 
surgical is e.xplained on this basis. In this regard it 
is interesting that primarj' jejunal ulcers originate in 
an alkaline medium. They therefore can not be re- 
garded as of peptic origin. However, true peptic ulcers 
do occasionally occur in Meckel’s Diverticula (9) and 
in the esophagus where dystopic rests of gastric 
mucosa and evidence of secretion of acid have been 
demonstrated. Tissue similar to acid bearing gastric 
mucosa has also been observed in the intestines by 
Kicholson (10), Sweet (11), Stone (12) and others. 
In these cases however the lower small intestines were 
involved and not the jejunum. None of the cases of 
primary jejunal ulcers in the literature, nor did our 
case, show evidence of aberrant gastric mucosa. It 
seems plausible that if acid chyme is the principle 
etiological agent in chronic gastric and duodenal ulcer 
that trj-ptic digestion under certain conditions may 
become the principal cause of chronic primary ulcer 


of the jejunum in a “susceptible” patient. Volini and 
associates (13) have found duodenal ulcers in Mann- 
Williamson dogs in which the duodenum is safely ex- 
cluded from entrance of acid gastric juice. While 
autodigestion may be the principal factor, there are 
other factors which must be considered in the patho- 
genesis of primary ehronic ulcers of the upper gastro- 
intestinal tract. There is the question of why one 
patient with a fairly high gastric acidity curve may 
never have an ulcer and others with a fairly low 
acidity curve may develop ulcer. It is evident that 
some additional factor or factors must be necessary 
to make possible autodigestion in a given case. 

It may be that infection from distant foci, vaso- 
motor (14) spasm or primary jejunitis may precede 
primary jejunal ulcer and have the same etiological 
relationship as they do in gastric and doudenal ulcers. 
Why these predisposing conditions occur so rarely in 
the jejunum is still a matter of conjecture. 

. Pathology. The great majority of the ulcers re- 
ported in the literature were of circular punched out 
configuration, the others being annular. The majority 



Fig. 1. Section of jejunum showing annular ulcer with 
indurated edges parallel to Kirkring folds. (Two pieces 
have been excised for histological study). 

were recorded as chronic, the edges were sometimes 
undermined. There was usually some thickening and 
induration of the ■walls and floor of the ulcer. In one 
case the lesion e.xtended through the submucosa. Most 
of the cases presented single ulcers but some were 
multiple. Several were associated with gastric and 
duodenal ulcers. The microscopic picture was essen- 
tially that of moderate infiltration with lymphocytes 
and plasma cells and proliferation of connective tissue. 

In our case the gross configuration was annular 
(see Fig. 1) and of irregular outline with some indu- 
ration of the edges and actively bleeding at the time 
of the operation. There was nothing grossly about 
the ulcer or in its vicinity ivhich simulated aberrant 
gastric tissue. There was no foreign body or gross 
evidence of malignancy, tuberculosis or other specific 
disease at the site of the lesion or elsewhere in the 
abdomen. The regional lymph glands were of normal 
size and consistency. iMicroscopically there was no 
endarteritis or endophlebitis or endothelial cell proli- 
feration suggestive of syphilis. A Levaditi stain failed 


Kevmont— A Study of Liver Function in Experimental “Peptic” Ulcer 


to demonstrate the spirochcta pallida and there was 
no evidence of tubercles or tuberculous granulation 
tissue. The section through the base and edges of the 
ulcer showed no dystopic gastric tissue. It was moder- 
ately infiltrated with round cells and considerable con- 
nective tissue proliferation had occurred. 

Symptomatology; The symptoms of several of these 
cases simulated rather closely those of gastric and 
duodenal ulcer. At least five of the cases in the litera- 
ture of jejunal ulcer unassociated with gastric or duo- 
denal ulcers had pain one to three hours after meals 
and late at night which was relieved by alkali. Manj’ 
others had all gradations of dyspeptic symptoms with- 
out the classical periodicitj’ and rhythmicity of gastric 
and duodenal ulcer. These included epigastric burn- 
ing or gnawing at irregular intervals, flatulence, 
nausea, occasional vomiting, waterbrash. jMelena was 
recorded in only two of the cases in the literature but 
was the predominating symptom in our case. The 
great majority of the cases, 49 out of 57 terminated 
in spontaneous perforation. This very high incidence 
of complications and particularly perforation as com- 
pared with similar complications in gastric and duo- 
denal ulcers remains to be explained. Many cases had 
attacks of pain for weeks and months and spontaneous 
remissions and recurrences as, for example, the cases 
reported by Walton (15), and othei-s. Most of the 


cases where gastric acidity tests were made showed a 
Hvpochlorhydria. 

. SUMJIARY 

1. Primary jejunal ulcer is reported quite infre- 
quently in the medical literature. 

2. A proven case of Primary jejunal ulcer of the 
"Simple” type with successful surgical removal is hero 
reported. 

3. There are no pathognomonic signs or symptoms 
of the lesion. Absorption of blood within the small 
intestine is often associated with disproportionately 
high temperature, as in the case reported. 

4. The occasional occurrence of primary chronic 
ulcer of the jejunum must be kept in mind, when there 
is a clinical impression of ulcer and g.isti'o-duodonal 
X-ray and gastroscopic findings are negative. 

5. In case - of excruciating pain and abdominal 
signs of ruptured viscus in the upper half of the ab- 
domen, the occasional occurrence of ruptured primai'y 
jejunal ulcer must be remembered. 

6. In cases of hemorrhage from the upper gastro- 
intestinal tract, conservative management should be 
tempered with careful w’atchfulness and due regard 
for the fact that the occasional bleeding primary 
jejunal ulcer has an overwhelming tendency to rupture 
and is therefore probably best handled surgically. 

Note: For the privilege of this case report we arc in- 
debted to Dr. Audley F. Connor, Provident Hospital. 
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A Study of Liver Function in Experimental “Peptic” Ulcer* 

By 

A. REYMONT, M.S., M.D. 

CHICAGO. ILLINOIS 


E vidence regarding the possible etiologic re- 
lationship between “peptic” ulcer and liver dys- 
function has been presented in a number of clinical 
articles. Most of this literature has been reviewed by 
Jergesen and Simonds (1). The conditions under 
which a spontaneously occurring “peptic” ulcer may 
be associated with liver dysfunction or impairment in 
the dog have been summarized by Ivy, Schrager and 
Jlorgan (2). In dogs operated on according to the 
Mann-Williamson procedure, in which a gastrojejunos- 
tomy is pei’formed and the alkaline digestive juices 
are drained into the lower ileum, jejunal ulcer occur.s 
in about 98 per cent of animals witliin 4 months. Ivy 
and Fauley (3) were unable to detect significant his- 
tologic changes in the liver of such animals. Thcy 
examined sections of the liver histologically before 
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and after the development of ulcer in over 20 such 
dogs. This present work w'as undertaken to ascertain 
if the development of post-operative jejunal ulcer 
is associated with a detectable disturbance of liver 
function. 

METHODS 

The follou-ing tests were made before the operation 
and at various intervals after the operation until the 
animal died or -was sacrificed; the Van den Bergh, 
quantitative bilirubin, the blood lipase according to 
Crandall and Cherry (4) and the bromsulphthalein test 
according to Rosenthal and lYhite (5). All tests were 
carried out during the same day and, in many cases, 
checked the following day. In the case of the brom- 
sulphthalein test 4.0 mg. per kilo body weight were in- 
jected and in the control tests the d.ve had completely 
cleared in 30 minutes. A total of 47 dogs were studied, 
31 with the Mann-Williamson operation and 16 that 
received cinchophen. The presence of ulcer was diag- 
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nosed by the presence of tarry stools or in some 
instances by exploratory operation. 

RESULTS 

The essential observations will be summarized. Be- 
fore operation all the dogs gave normal values for the 
various liver function tests. 

Group I. Seventeen dogs were operated on. All were 
placed on mucin-alkali therapy. Two developed a bili- 
rubinemia, amounting to from 3.9 to 4.1 mg., just 
prior to the perforation of the ulcer. In these two 
animals the blood lipase values were elevated from two 
to three times normal. Bromsuiphthaiein retention was 
present, the retention at 30 minutes being 15 and 6 
per cent. In eleven of the thirteen dogs which de- 
veloped ulcer, a positive blood lipase (more than 0.2 
cc. of N 20 NaOH) and a positive bromsuiphthaiein test 
was obtained. These positive tests were obtained 
shortly before the ulcer perforated and not coincident 
with its development. Thus, bromsuiphthaiein retention 
and a rise in blood lipase was much more frequent 
than bilirubinemia. In three of the eleven, the two 
tests gradually increased in the degree of positiveness 
until perforation; in the others the tests became 
positive shortly before perforation. In one dog in 
which healing of the ulcer was secured and proven by 
exploration, the bilirubinemia .amounted to 0.25 mg., 
the blood lipase value to 1.0 cc. of N/10 NaOH, and 
the dye retention to 10 per cent at 30 minutes during 
the active stage of the ulcer; after healing these 
values returned to the normal values for this dog. 
T//e.‘io results indicate that when the dog is plaeed 
under much stress n.s the result of hemorrhage from 
an tdeer and especially shortly before perforation, 
lii'cr function is frequently disturbed sufficiently to 
be detected by the functional tests used. The liver is 
not delectably disturbed prior to the development of 
ulcer. 

Group II. Fourteen dogs were studied in this group. 
A fundusectomy was first performed and then several 
weeks later a IMann-Williamson operation was per- 
formed. The fundusectomy did not affect liver 
function. Ten of these dogs did not develop ulcer be- 
cause of the fundusectomy and special diet they re- 
ceived (G). These dogs showed no significant change 
in liver function, which shows that the operation per 
se has no effect on liver function as revealed by the 
tests used. Three of the four dogs that developed 
ulcer, but which did not receive the special diet (G), 
showed a slight elevation in dye retention (3 to 5 per 
cent) and in blood lipase (.3 to .6 cc), and one a bili- 
rubinemia of 0.25 mg., shortly before perforation. The 
results on the ten dogs which did not develop ulcer 
constitute an excellent “long-time” control series and 
show that the operations per se did not affect the liver 
according to the tests used. 

Group III. Cinchophen. Five dogs were given 
cinchophen in doses of 100 mg. per kilo intraperitone- 
ally for two days. One or two days later the results 
of the liver function tests showed no significant 
change. 

The remaining 11 dogs were given 100 mg. cincho- 
phen (the cinchophen marketed prior to 193G which 
had a light brown color) per kilo orally in starch 
daily. These dogs also received orally 30 gm. of gastric 
mucin twice daily. All these dogs e.xcept one survdved 
for 90 days on the cinchophen without developing 


ulcer. The one that died on the GOth day showed an 
increased dye retention, blood lipase value, and a bili- 
rubinemia the day before death. In the remainder, 
which were chloroformed on the 90th day, blood lipase 
was increased in G, dye retention was increased in 4, 
and bilirubinemia was present in 1 after 60 to 90 days 
of cinchophen. These animals were those which lost 
the most weight. Thus, evidence of liver damage was 
obtained by means of liver function tests in the ab- 
sence of the development of ulcer. Cinchophen is 
known to cause histologic damage of the liver when 
given without gastric mucin (7). 

DISCUSSION 

It cannot be concluded from our results on the 
Mann-Williamson dogs that the liver plays no role in 
the post-operative development of jejunal ulcers. This 
is because much hepatic insufficiency must exist be- 
fore the liver function tests used can detect it. The 
changes in liver function observed wei'e terminal in 
nature or occurred when the body was placed under 
considerable strain by the embarrassment of hemor- 
rhage or threatened perforation.- The results on 
cinchophen are rather clear-cut in showing that the 
liver can be considerably damaged, at least in some 
respects, wdthout ulcer resulting. 

SUMMARY AND CONCLUSIONS 

1. The quantitative bilirubin test and the blood 
lipase and bromsuiphthaiein retention determinations 
for liver function w’cre applied to 31 dogs on which 
the Jlann-Williamson operation was performed for the 
production of post-operative jejunal ulcer. It was 
found that the operation per sc does not cause a de- 
tectable disturbance of liver function according to the 
tests used. When the body is much embarrassed by a 
loss of blood or threatened perforation in- consequence 
of the development of an ulcer, liver function is de- 
ranged in some but not all cases. The liver was not 
delectably disturbed prior to the development of the 
ulcer. 

2. The same tests were applied to 11 dogs which 
received daily 100 mg. of cinchophen, made priod to 
1936, for 90 days along with 60 gm. of gastric mucin. 
None of the dogs developed ulcer, but evidence of liver 
damage was observed in six, which shows that liver 
damage may be produced by cinchophen without 
causing an ulcer. 

3. These observations indicate that if liver injui’y 
has anything to do with the etiology of experimental 
ulcer in the dog, it must be a fairly specific type of 
injury. 
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Relation of Blood CO2 and Dehydration to Gastric Acidity 

By 

FREDERIC W. TAYLOR, M.D. 
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O F the variou.s causes which have been ascribed to 
peptic ulcer, gastric acidity has been by far the 
most important and tangible. Practically all active 
therapy quite logically has been directed against the 
acid factor. This has largely taken the form of the 
administration of countless different alkalies. 

The benefit derived from the ingestion of the alka- 
lies is produced by their ability to neutralize the 
hydrochloric acid of the stomach. In no way do they 
lessen the production of acid. In fact there is strongb’ 
suggestive evidence that some of the bases, such as 
sodium bicarbonate, actually have a tendency to in- 
crease the acid secretion of the stomach (1, 2). 

The universal use of alkalies to combat gastric 
acidity speaks for itself. It is the accepted means of 
treating peptic ulcer. Nevertheless, this form of 
therapy does not strike at the root of the problem. It 
does not reduce the amount of acid formed. It merely 
neutralizes that which has been formed. 

Numerous attempts have been made to decrease the 
actual production of gastric acid. These may be placed 
in three groups — (1) those directed toward an inter- 
ruption or alteration of the gastric nerve suppljq 
(2) radiation to the gastric mucosa to decrease its 
function in producing acid and (3) analysis and at- 
tempted alterations in the blood chemistry to prevent 
excessive acid formation. 

It is toward this third group that our attention has 
been directed. Interest has been centered on the 
alleged correlation between the blood CO, and the 
gastric acidity (3, 4, 6). If this parallel'is true, it is 
of therapeutic as well as academic value. It might be 
possible to drop the blood CO, artificially to a mild 
acidosis. By so doing acid values might be lowered 
likewise to a level which would be beneficial. 

To investigate this possibility the following experi- 
ments were undertaken: 

METHODS 

Pavlov pouches were produced on five healthy 
mongrel dogs. Acid excoriation and infection about 
the pouch stoma prevented the use of three dogs. The 
other two dogs maintained their weight very well 
during the period of the tests and showed no ill effects 
fi-om the gastric fluid loss. Large mushroom catheters 
were inserted into the pouches. These facilitated col- 
lecting the gastric juice and also prevented excessive 
skin e.\-coriation. One dog weighed 16.6 kilograms at 
the start of the experiments, the other weighed 16.6 
kilograms. At the conclusion of the tests two months 
later neither dog had changed more than one kilogram 
in weight. 

Animals were observed for several weeks after oper- 
ation. The gastric secretion following test meals was 

*From the depnrtments of Patholosg- ami Sureery, Indiana University 
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recorded. Tests were started only after a more or less 
constant level of gastric secretion had been reached. 
Titration for free hydrochloric acid was carried out 
using Tdpfer’s reagent while phenolphthalein was 
used for the total acid titration. 

The animals were fed on a milk and meat ration at 
1 :00 p.m. each day. Histamine phosphate, .5 mg., was 
given subcutaneously at the same time of feeding for 
additional stimulus to secretion. The gastric secretion 
from the Pavlov pouch was collected in a flask for a 
two-hour period following this procedure. It was care- 
fully measured and titrated. 

Plasma blood CO.^, blood chloride and total non- 
protein nitrogen determinations were made periodi- 
cally as seemed indicated. 

Various salts were given to the dogs in capsules to 
determine their effect on the gastric secretion of the 
Pavlov pouch. These salts consisted of sodium bi- 
carbonate, sodium chloride and ammonium chloride. 
Any effect which the salts might produce would bo a 
systemic effect since the pouch was entirely separated 
from the remaining portion of the stomach. 

The feeding of sodium bicarbonate and also sodium 
chloride has been carried out by others. tVe have 
found no report on the feeding of ammonium chloride. 
The pui-pose of this salt was to produce varying de- 
grees of acidosis. By so doing it was hoped that the 
pouch gastric secretions would follow the blood CO^ 
in a downward course. VTiether this would be of any 
therapeutic value is quite another matter. 

In all, some 356 acid determinations were made on 
the Pavlov pouch secretions of the two dogs. These 
followed the meat and histamine stimulation previ- 
ously noted. The amount of pouch secretion, the free, 
total and combined hydrochloric acid were carefully 
tabulated. 

RESULTS 

Since we were unable to demonstrate any corre- 
lation between the blood CO, and the acid produced 
by the Pavlov pouch, there seems to be no reason for 
detailing the protocols. A graphic representation of 
this phase may be seen by reference to Fig. 1. Here 
it is seen that on the thirty-third day of the run on 
Dog 4, ammonium chloride was given in capsules, 12 
grams each day. This amount caused a very definite 
lowering of the blood CO, (35.3 volumes per cent) but 
caused no lowering of the quantity or acidity of the 
pouch secretion. In fact there was a very definite rise 
in this secretion. The ammonium chloride was then 
increased to 24 grams each day. It is seen that this 
caused the CO, to fall to 26 volumes per cent with still 
a ver.v high acid output. 

It certainly would be inadvisable clinically to lower 
the blood CO, beyond the above figure; therefore, 
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Fig. 1. Graphical representation of acid production from Pavlov pouch in Dog 4 , weight 16.C K. The lower solid 
line indicates the pouch free acid for a two-hour specimen following meat diet and histamine stimulation. It is seen that 
the "clinical units” of free acidity is remarkably constant under the various forms of medication used. This is in sharp 
contrast with the upper dotted line which indicates the volume of pouch secretion times the free acid units. The wide 
vai-iation of this cfTective free acid is of significance since it more nearly pictures the true .state of acid production and 
control. As indicated on the gi-aph the plasma COj was dropped to 2G volumes per cent by feeding ammonium chloride. 
Even this degree of acidosis caused no reduction in pouch acid secretion. It should be noticed that dehydimtion of the 
animal invariably resulted in a drop in the total secretion. The degree of dehydration necessary to produce this reduction 
is quite within clinical limits as indicated by blood cell volumes at the right of the graph. 


tliere seemed little point in carrying this further, 
especially since the pouch acid values were increased 
rather than decreased. 

It is concluded then that acidosis in dogs produced 
by feeding ammonium chloride caused no reduction in 
the quantity or acidity of a Pavlov pouch secretion. 
This in part substantiates the work of Kiefer (6) who 
doubts that any artificial shifts of the blood elec- 
trolytes will materially change the gastric secretion. 

In our experiments a very definite increase in this 
secretion was noted with the administration of am- 
monium chloride. This was attributed to a coincident 
increased water intake as a result of the ingested salt. - 
It will be noted (Fig. 1) that the feeding of sodium 
chloride caused a like increase in the pouch secretion. 

Combined and total pouch acidity followed practi- 
cally identical ratios with the free acidit 3 -. They there- 
fore are omitted from the graph for claritj-. 

DEHYDRATION 

Acidity of the gastric secretion is too frequentlj’ 
considered in terms of “clinical units.” This does not 
t.ako into consideration the amount of effective acid. 
Thus a clinical test meal may show a verj- high free 
acidity in "clinical units” but neglects to indicate the 
amount of acid secreted. This is important since a 
.small amount of highly acid secretion maj" be easily 
handled by the normal diet or by small amounts of 


alkali. On the other hand such means would bo quite 
ineffective in dealing with a patient having the same 
degree of acidity but with an excessive secretion. 

In the present study this factor has been taken into 
consideration. The units of free acid have been multi- 
plied b}’^ the cc. of secretion for the particular test 
period. This is indicated in the upper graph of Fig. 
1. When dealing with gastric pouch e.xperiments this 
gives an accurate picture of the acid situation. 

A glance at this plotted curve indicates a wide 
fluctuation in the quantitj- of pouch secretion while 
the acidity of this secretion (lower curve) remains re- 
markablj' constant. There is, however, one constant 
in the “cc. x free acid” curve which cannot escape at- 
tention. This is the sharp drop which it manifests 
every time the animal was dehydrated. Liquid was 
never withheld for longer pei'iods than 24 hours. It 
was, however, limited to dailj’ amounts of 100-300 cc. 
for as long as ten da.vs at a time. During these pen’ods 
the animals remained in excellent health. They were, 
of course, quite willing to drink more water than was 
allotted. However, thej- evidenced no hardship even 
though many of the periods included some veiy hot 
summer days. On each occasion when water and milk 
were again allowed as desired, the amount of pouch 
secretion rose to a high level. 

The observation of a lowered secretion with de- 
hydration is by no means new or original. This fact 
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has been pointed out for some time b 3 ' phj'siologists. 
A number of j'ears ago Sutherland (7) emphasized 
the dependency of gastric secretion upon the available 
water content of the body. 

The clinical possibility of dehj-dration therapy natu- 
rally suggested itself. ' Could a patient with peptic 
ulcer be controlled in a partially dehydrated state? 
We felt quite .sure from our experimental work that 
he could; but would he? Would the thirst and craving 
for water be too much of a burden for the average 
will power? 

At the present time we have had a small experience 
in treating peptic ulcers by dehydration. The results 
of this will be the subject of a future communication. 
It maj' be said, however, that dehj’dration of the ulcer 
patient is not without danger and there is usuallj' con- 
siderable discomfort from thirst. The amount of 
gastric jufee produced by these patients was markedly 
diminished but their free acid values remained pr.icti- 
callv the same. 

CONCLUSIONS 

(1) An attempt was made in dogs to determine a 
correlation between the plasma CO, and the gastric 
acidit}'. No such correlation could be demonstrated by 
the methods used. 

(2) The ida.sma CO_, was loweied to 2G volumes 


per cent b>' feeding ammonium chloride. This caused 
no decrease in the free acidity of Pavlov pouches. Con- 
current with the administration of this salt there was 
a great increase in the pouch secretion attributed to a 
coincidental water intake from thirst produced by salt 
ingestion. 

(3) The importance of evaluating the total amount 
of effective free acid is emphasized rather than con- 
sidering onlj’ free acid “clinical units.” 

(4) Dehj’dration was quite effective in reducing 
the amount of pouch secretion but caused onlj' a little 
change in the free acid. Dogs can be maintained for 
days on such a dehydration regime without apparent 
distress or harm. 
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The Early Diagnosis of Cancer of the Pancreas* 
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N OW that surgery offers hope to patients with 
cancer of the pancreas (1, 2, 3), it is imperative 
to recognize its earliest manifestations. ^Vhen jaundice 
is one of the presenting symptoms, the problem is 
somewliat simplified because, once the medical causes 
of this symptom have been eliminated, exploratory 
surgery is indicated. Unfortunately, howevei', in a 
considerable proportion of cases jaundice may be a 
comparatively late symptom. In fact, in 40 per cent 
of the cases seen at the Peter Bent Brigham Hospital, 
jaundice has appeared as late as several weeks or 
months after the onset of the illness. It is to a con- 
sideration of the symptoms which may load to the 
diagnosis before the onset of jaundice that the present 
paper is directed. 

Painless jaundice is often erroneously stated to be 
the classical picture of cancer of the pancreas. Actu- 
ally. in a majority of the cases, pain is a prominent 
symptom (4. 5, 6, 7, 8"), and, in certain cases, it may 
furnish .an important diagnostic clue before the onset 
of jaundice. This is particularly true when the 
neoplasm e.xtends into the body of the pancreas (9, 
10). The character of the pain merits further con- 
sideration. In general there are three tj’pes (8, 10). 
One is a steady, boring ache in the epigastrium ex- 
tending into the back. Another occurs in severe parox- 
.vsms, arising in the epigastrium or either hypochon- 
driura, and radiating to the back, flanks, chest, 
umbilicus, or lower abdomen. A third type is a colicky 

*From the SurRieal Service of the Peter Bent Brishnm Hospital and 
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cramp in the right upper quadrant, appearing at the 
time of onset of jaundice and then subsiding. It is 
common for more than one type of pain to occur in 
the same’ p.atient. Thus, at first paroxj’smal, the pain 
may l.ater become constant and boring -with acute 
ex.acerbations. Persistent upper abdominal pain e.x- 
tending into the back, worse at night or when the 
patient is lying down, is particularly suggestive (11). 
As a rule the pains are not closelj- related to meals, 
but epigastric distress and an unbearable sense of 
fullness of the stomach are common associated com- 
plaints. Frequently, exercise or jolting, as riding in a 
car, tends to exaggerate the pain. 

Loss of weight is an important and chai'acteristic 
•s.vmptom. It h.as been said that in no other disease is 
there such rapid cachexia. Thirty or fortj' pounds 
maj’ be lost in a few weeks. This is often quite out of 
proportion to the size of the tumor or the diminished 
intake of food. 

The importance of nervous symptoms as an early 
manifestation of cancer of the pancreas was first 
pointed out by Yaskin (12). He reported four cases, 
in three of which the diagnosis was established at 
operation. Prominent complaints were depression, 
.anxiet}-, insomnia, and weight loss. Despite the later 
development of abdominal pain, diiignoses of some 
type of neurosis were made after careful study by 
competent internists. Only later, when jaundice or an 
abdomin,al mass appeared, was the real cause of the 
symptoms suspected. Similar observations have been 
m.ade by others. Seholz and Pfiefler (13) noted ex- 
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treme non'ousness as an outstantiing complaint of one 
of two patients with cancer of the tail of the pancreas. 

The Case Records of the Jlassachusetts General 
Hospital (14) contain a striking illustration of the 
symptoms described above. A male, aged 39, entered 
that hospital complaining of abdominal pain, head- 
ache, irritability and nervousness. The pain radiated 
to the back, was particularly severe at night, and was 
exaggerated by exercise. The patient lost weight 
rapidly. Physical examination and laboratory and 
roentgen studies were interpreted as negative. De- 
spite the .severity and continuance of the pain, a diag- 
nosis of a functional disorder was made on two sepa- 
rate admissions to the hospital. At a third admission, 
approximately six months after the onset of the 
illnc.ss, jaundice developed and eventually the true 
nature of the disease was recognized. In a discussion 
of the po.st mortem findings. Dr. Tracy Mallory re- 
called similar instances in which diagnoses of ps.v- 
choneurosis had been made in the eai'ly stages of 
cancer of the pancreas. 

The following case also emphasizes the necessity of 
paying due regard to the symptom complex described 
above if serious mistakes are to be avoided. 

A 35 year old salesman entered the Peter Bent Brigham 
Ilo.spital eoinplaining of seveie abdominal pain, consti- 
pation, and lo.ss of weight of three months duration. The 
jire.sent illness was initiated by an attack of severe cramp- 
like midabdominal pain whicli radiated into both flanks. 
There was no nausea or vomiting, but since the onset the 
patient had had a sense of abdominal fullness which 
caused him to avoid hen\'j’ meals. The pain was steady 
and aching in character, with occasional severe paroxysms. 
On one occasion it was so severe that he lost conscious- 
ness. It was worse at night and frequently awakened him 
from sleep. In the course of three months ho lost 40 
pounds in weight and, for the first time in his life, suffered 
from constipation which was relieved only by frequent 
catharsis. 

Prior to this illness the patient had been in good health. 
He occasionally suffered from migraine and in the past 
had had several attacks of mild painless jaundice. Recently 
he had had financial reverses which upset him greatly. 
He appeared introspective and had a great dread of being 
thought neurotic. 

Physical examination at the time of admission was 
negative. There was a slight fever — not over 100° F. 
Laboratory studies disclosed a glycosuria and a diabetic 
type of glucose tolerance curve. The erythrocyte count 
was 4,800,000 per cu. mm. The leucocyte count was 8500 
per cu. mm. Hinton and IVasserman tests were negative. 
Examinations of the stools were negative. A tentative 
diagnosis of biliary disease or low grade intestinal ob- 
struction was made. These were excluded by a roentgen 
examination of the biliary and gastro-intestinal tracts. It 


was then felt that the patient was unconsciously exagger- 
ating his symptoms. He himself began to feel that his 
pain was neurotic in origin. Small doses of insulin brought 
about a temporary alleviation of the pain, but after 
twent.v-four hours it returned with greater severity. The 
patient was discharged after a period of obser\’ation of 
three weeks duration. The final diagnosis was diabetes 
melHtus and intestinal neurosis. 

The pain continued unabated and one month later 
jaundice developed. Death occurred six months after the 
onset of the disease. Post mortem e.xamination at another 
hospital disclosed a cancer of the head of the pancreas 
with metastases to the liver, lungs and bones. 

Certain rare complaints, which should lead one to 
suspect cancer of the pancreas, are an unexplained and 
intractable diarrhea (G, 16), persistent nausea un- 
related to meals (8, 16), or a peculiarly unbearable 
ty))e of epigastric distress (17). Although not fre- 
quentl.v seen, these are unusual complaints which, in 
lieu of an adequate explanation, may suggest the diag- 
nosis to the keen observer. If associated with per- 
sistent abdominal pain and weight loss, without roent- 
genological evidence of a lesion in the gastro-intestinal 
tract, surgical exploration rather than expectant treat- 
ment is indicated. 

Usually the X-ray examination is only of negative 
value in cancer of the pancreas, but there are three 
positive findings which should be looked for and 
which, if present, are of diagnostic import. These are 
a widening of the duodenal loop, pressure defects of 
the duodenum or pylorus, arid, in cancer of the tail of 
the pancreas, pressure defects of the greater curva- 
ture of the stomach (13). Such changes may be over- 
looked or recorded without their significance being 
realized until after the disease has progressed to a 
fatal issue (14). 

In summary, it may be said that cancer of the 
pancreas is an operable lesion when recognized early. 
Before the onset of jaundice, it is particularly difficult 
to establish the diagnosis. Important symptoms are 
persistent, inexplicable abdominal pain, radiating to 
the back, vvorse at night or w’hen the patient is lying 
down, and weight loss of an unusually rapid nature. 
Unexplained, intractable diarrhea, persistent nausea 
unrelated to meals, or a peculiarly unbearable type of 
epigastric distress are uncommon complaints which, 
however, may suggest the diagnosis to the keen ob- 
server. The X-ray examination merits careful study 
as it may contribute positive as well as negative evi- 
dence. Under such circumstances as are illustrated in 
the above case report, exploratory surgerj' rather than 
expectant treatment must be employed if favorable re- 
sults are to be e.xpected. 
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The Effect of Enteral Absorption of Fluids on the Recovery of the 
Blood Pressure after Severe Hemorrhage* 
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I N 1938 some studies were reported Liei-e, 

Northup and Sleeth) (1) on the effects of acute 
hemorrliapre on absorption from tlie small intestine. It 
was found that barbitalized dogs wliich had been bled 
3.2 per cent of their body weight absorbed less dis- 
tilled water from the small intestine than did the 
control animals. The hemorrhaged animals, however, 
absorbed more isotonic chloride solution than did the 
controls. The absorption of isotonic glucose solution 
from the intestine was unaffected by hemorrhage. 

The question arose whether the increased absorp- 
tion of sodium chloride solution actually assisted the 
sj'stemic blood pressure to regain its normal level. If 
this were true, it might be logical to suppose that the 
increased blood pressure in turn favorably affected 
absorption from the intestine; this chain of events 


embodied the jejunum and ileum. This loop of in- 
testine was washed out with isotonic glucose solution. 
Both ends of the loop were tied -off and the intestine 
replaced into the abdominal cavity. 

The animals were then bled 3.2 per cent of their 
body weight. The blood pressure tracings were re- 
corded during the period of hemoiThage and one and 
one-half hours subsequently. 

Immediately after the animal had sustained the 
hemorrhage, the effect on absoi'ption from the small 
intestine of distilled water, physiological saline so- 
lution and dog’s serum was studied on the blood 
pre.ssure. Each substance was studied separately. The 
intestinal loop was filled by means of a large syringe 
equipped with a 13 gauge needle. Care was taken to 
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would be distinctly advantageous to the animal 
organism. 

It was thought worth while to study the effects of 
absoriition of various substances from the small in- 
testine on the recovery of blood pressure after severe 
hemorrhage. 

METHODS 

Dogs which had been given barbital intravenously 
(220 mg. per kilo) were used in this work. Blood 
pressure tracings from the carotid arterj- were ob- 
tained. The small intestines were e.vposed by a mid- 
line incision. A loop was prepared which virtually 

♦From the Dopartraent of rh>*sioIoCT% Universitj- of West Vixvinja. 
Aulwi by n Grant of the Ella Sachs Tlotz Foundation. 
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avoid undue distension. The substance was left in the 
gut for one and one-half hours. 

Ten animals were used when physiological salt so- 
lution and dog’s serum was studied, but only 8 were 
used when distilled water was placed into the intes- 
tine. A control group of ten animals was also u.«ed. 
These control animals were treated like the experi- 
mental groups, except that nothing was placed in the 
intestine. 

RESULTS 

Table I and the accompanying chart show the re- 
sults obtained. It will be seen that the absorption of 
normal saline solution did not materially aid in the 
restoration of blood pressure. The blood pressure in 
the control dogs rose to a maximum as quickly and 
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was as high at the end of 90 minutes after the liemor- 
rhage. 

The group of animals which had had dog serum 
placed in the intestine showed a somewhat higher 
blood pressure at the end of 90 minutes than did the 
controls. The maximum blood pressure reached during 
the period of observation also showed a somewhat 
higher figure. These figures, however, when statisli- 
call.v anal.vzed were not significant. The time after in- 


Tarle II 

Ahnorption of dog’s scrum from small intestine 


Anim.al 

Number 

Amt. of 
lUoml 

Withdrawn 

/\mt. of 
Serum 
Injected 

Amt, of 
Serum 
/\b‘‘orbcd 
nt End of 

90 min. 

Percentape 
of Serum 
Absorbwi 


rc. 

cc. 

cc. 

Per Cent 

1 

iir. 

200 

i:c 

78.0 

2. 


270 

155 

57.1 

n. 

cco 

100 

71 

71.0 


330 

107 

107 

C4.1 


380 

200 

TO 

ns.o 

c. 

2.30 

150 

122 

SI.5 


ir.*, 

200 

112 

GG.O 


420 

1.30 

93 

71.C 


200 

ISO 

S8 

5S.7 

10. 

270 

180 

117 

03.0 

A\n. 


I7S.0 

110.0 

CI.I 


jection when the maximum blood pressure was reached 
was about the same as that when ph.vsiological salt 
solution was absorbed. Table II shows the absorption 
of dog’s serum from the small intestine. 

DISCUSSION 

The experiments indicate that enteral absorption of 
distilled water, physiological salt solution or dog’s 
serum have but little if any effect on the immediate 
recovery of the blood pressure after severe hemor- 
rhage. Amounts of the various fluids were absorbed, 
which if they had been given intravenously after a 
severe hemorrhage, would have aided in restoring the 
blood pressure to its normal level. 

At the end of 90 minutes no distilled water was left 
in the intestine; former work (2) has shown tlmt 
practicall.v all the water is absorbed from the small 
intestine within a period of about 40 minutes. In the 
majority of the dogs all the .saline had been absorbed 
at the end of 90 minutes. In the ten animals 88.G per 
cent of the normal saline solution was absorbed. The 
replacement of blood by the absorbed saline was 4G.2 
per cent. When the ab.sorption of dog’s serum from 
the intestine was studied, the average amount of blood 
withdrawn was .‘53G cc. and the average amount of 
strum injected was 17,3 cc. or appro.ximately one-half 
<>t the total blood volume withdrawn. Of this amount 


of serum G4.1 per cent of it was absorbed within a 
period of 90 minutes. The percentage replacement of 
the blood by the serum was 30.8 per cent. 

The study of the absorption of distilled water from 
the intestine was probably of no practical significance 
since distilled water is not a normal constituent of tlie 
■small intestine. Water normally is ingested orally and 
by the time it reaches the lower part of the ileum 
where most of the absorption of water takes place it 
probably is an isotonic solution. Water normally in- 
gested then would be absorbed from the intestine in 
the form of an isotonic solution. 

In this discussion it must be remembered that we 
are dealing only with immediate effects on the blood 
pressure. The body recovering from a severe hemor- 
rhage calls upon its water reservoirs such as that 
stored in the subcutaneous tissues and the muscles. 
Indeed it is considered that after a severe hemorrhage 
about one-half of the water supplied to the blood is 
furnished by the skin and the remainder by the 
muscles (3). The mobilization of water from these 
reseiwoirs doubtless is a gradual process. The work 
reported here is not intended to minimize the im- 
portance of administering fluids following a hemor- 
rhage, for it is obvious that the depleted water reser- 
voirs must be replenished. The work reported here, 
however, does show that fluids present in the small 
intestine are of no immediate aid in the restoration of 
blood pressure after severe hemorrhage. 

Lastly, it must be pointed out that a blood loss in a 
dog of 3.2 per cent of its body weight constitutes a 
veiy severe hemorrhage; about 20 per cent of the 
dogs died. 

SUMMARY AND CONCLUSIONS 

Dogs under barbital anesthesia were bled 3.2 per 
cent of their body weight. Blood pressure tracings 
from the carotid artery wei'e recorded for one and 
one-half hours subsequently. The effect of absorption 
from the intestine of water, physiological salt solution 
and dog serum was studied on the restoration of the 
blood pressure. It was found that the absorption of 
normal saline solution or water did not aid in the re- 
covery of the blood pressure. Animals absorbing dog 
serum showed a somewhat higher blood pressure than 
the controls. This difference was not statistically 
significant. Amounts of the various fluids placed in 
the intestine were absorbed which if given intra- 
venously would be expected to be of distinct aid in 
restoring the blood pressure. 

It is concluded that oral administration of fluids 
during the acute phase of recovery from severe 
heraoiThage is not of material assistance to the organ- 
ism as far as the immediate re.storation of blood 
jiressure is concerned. 
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Gastric Analyses and Gastric Symptoms in Diabetes Insipidus* 

liv 

HARRY BLOTNER, M.D.f 


I N obsen’ing a group of 27 patients with diabetes 
insipidus of idiopathic origin during the past six 
years, indefinite gastric symptoms such as nausea, 
vomiting, heart burn, retching and poor appetite ap- 
peared to be a common complaint especially in the 
morning when no pituitrin had been administei-ed for 
several days. Jlost patients with this disease have 
had varying amounts of abdominal cramps following 
treatment -with pituitrin given by injection. This 
type of sj'mptom, however, has largely disappeared 
since so many of the patients with diabetes insipidus 
now take the pituitrin intranasally. 

Because of these complaints a study was made to 
determine whether there were any unusual changes in 


of 8 per cent alcohol. The test was made on one 
morning after the patient had omitted pituitrin for 
several days. It was repeated on another morning 
after the patient had been treated with pituitrin for a 
few days and in this test 1 cc. of pituitrin of ob- 
stetrical strength was injected intramuscularly im- 
mediately after the fasting specimen was obtained. 
The volume of gastric juice and the free and total 
acid were quantitated in each .specimen. Then, the 
proteolytic effect of the gastric juice was determined 
by adding pieces of egg albumin, which were coagu- 
lated by heating, to each specimen of gastric juice. 
These were incubated at 37° C. and the amount of di- 
gestion noted in 24 and 48 hours. 


Table I 

Gastric analyses obtained in six patients with diabetes insipidus following a test meal of 50 cc. S per cent alcohol 
with and without Pituitrin injection 



the chemistry of the gastric juice and in the gastro- 
intestinal X-rays in eight patients with diabetes in- 
sipidus who had marked gastric symptoms. This paper 
presents the results of these observations. 

METHOD OF INVESTIGATION 
This investigation was made by studying the gastric 
analysis and the proteolytic activity of the gastric 
juice in si.x patients with and without pitruitrin ad- 
ministration. Gastro-intestinal X-rays were obtained 
in four cases. 

At first, the gastric analyses were determined by 
obtaining the gastric juice fasting and at half hour 
intervals for two hours after the ingestion of 50 cc. 
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VTien it was found that verj- little, if any, digestion 
of egg albumin occurred following the alcohol test 
meal, the gastric analyses were repeated again in five 
cases on later days using 0.5 cc. histamine intramuscu- 
larlj' instead of the alcohol meal. In addition, the 
rennin activity was determined by the clotting of 
milk. Various dilutions of each specimen of gastric 
juice were made ranging from 1:40 up to 1:80,000. 
Then to 5 cc. of diluted gastric juice, 5 cc. of fresh 
milk and 2 cc. of CaCl. were added. These "were mixed 
and incubated at 37° C. for 30 minutes. Coagulation 
indicated a positive test for rennin. The gastric analy- 
ses were made four to six times in each patient. The 
results were controlled by doing the same gastric 
analyses with and without pituitrin injection in eight 
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norma! persons with similar ape as the patients with 
(lialicles insipidus. 

RESULTS 

The re.sult.s of the pastric analyses obtained with the 
alcohol test meal in patients with diabetes insipidus 
are piven in Table I. In the tests without pituitrin 
therapy, there appeared to be a preater amount of 
p.-LStric juice and the free HCl than is customarily 
found in normal people followinp such a test meal. 
The admini.stration of pituitrin decreased the acidity 
of the pa.stric juice durinp the test period and also 
diminished its volume an hour after the injection of 
the drup. There was no obvious dipestion of the egp 
albumin, with few e.xceptions, at the end of 2-1 or 
■18 hours in most of the specimens of pastric juice 
whether or not pituitrin was administered. Since I 
( I ) have sliouTi that alcohol inhibited the proteolytic 
activity of pastric juice, it appeared that the alcohol 
mipht account for some of these results although it 
did not .seem likely as late as one and one-half or two 
hour.s after the ingestion of this dilute alcohol. The 
alcohol aiipcared to stimulate a good amount of acid 
but not proteolytic enzymes. 

It .seemed of interest to determine whether another 
type of gastric stimulus would produce ditferent re- 
sults. Consetpiently, histamine was used. These find- 
ings are interesting and are given in Table II. In 
these tests without pituitrin, histamine produced a 
large volume of pastric juice with a high degree of 
acidity and marked proteolytic activity in most speci- 
mens. These findings were definitely more marked 
than in the control tests in normal people as shown in 
Table III. The pastric juice from patients without 
pituitrin caused a marked or complete dipestion of 
the egg albumin in most instances. In the patients 
with marked gastric symptoms the rennin test was 
positive in many of the specimens in a dilution of 
1 :S0,000 of gastric juice. The degree of acidity and 
of rennin and peptic activity did not always run 
parallel. In contrast, in the norm.al controls the rennin 


test was usually positive in dilutions of gastric juice 
ranging from 1 :1,000 to only 1 :S,000. 

The administration of pituitrin shortly before the 
testing decreased the gastric acidity and either the 
peptic or rennin effect in the patients with diabetes 
insipidus and in the normal individuals. In general; 
there was a greater amount of digestion when pitui- 
trin was not administered. 

In comparing the results of the gastric analysis in 
the patients with diabetes insipidus following the 
alcohol test meal and the administration of histamine, 
it is obvious that these two drugs stimulated the 
volume and acidity of the gastric juice to about the 
same extent. However, histamine produced gastric 
juice with a marked proteolytic effect whereas alcohol 
did not. 

The X-rays of the gastro-intestinal tract in four 
patients with marked gastric s.vmptoms without pitui- 
trin therapy were normal in three cases. The esopha- 
gus appeared normal. The stomach was smooth in 
outline TOth good peristalsis and no residue in six 
hours after the ingestion of the barium. The duo- 
denal cap, ileum and cecum were normal. In a fourth 
patient the X-rays revealed a duodenal ulcer. Although 
far fetched, this case may be of interest because of 
the possible relation between certain brain lesions and 
peptic ulcer. 

COMMENT 

The cause of the gastric symptoms in many of the 
patients with diabetes insipidus is conjectural. How- 
ever, from the results of those e.xperiments, patients 
with diabetes insipidus appear to have, following 
certain stimulation, a greater volume of gastric juice 
with a higher degree of acidity and an increased 
pepsin and rennin content than in the normal person. 
The injection of pituitrin inhibited these effects. Be- 
cause of these findings, it would seem that the pos- 
terior lobe of the pituitary gland has some control 
over the gastric secretion. As the result, in diabetes 


Table II 

Onstrlr aiinhjscs obtained in five paticuts with diabetes insipidus following the injection of 0.5 cc. histamine with 
and without Pituitrin admini.’stratiou 


Pituitrin 

No I'ituitrin 

IIotir« 




Diirt-tion of 





Digestion of 


, Aftrr 

Volume 



Ecc Albumin 


Volume 



EjfK Albumin 


Ili-stn- 

Juice 

Free 

Totnl 




1 Juice 

Free 

Total 




t'.'i*** mine 

cc. 

JICl 

Acid 

24 hrs. 

451 hrs. 

Rennin 

cc. 

HCl 

Acid 

21 hrs. 

48 hrs. 

Rennin 

1 i (1 


32 

4G 

0 
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8 

00 
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50 
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; I 
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01 
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22 
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+ 
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30 
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4- 
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C 
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a. 
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0 
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0 
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insipidus where there is a lack of posterior lobe se- 
cretion, there is an increase in certain constituents of 
the pastric juice. This fits in with some observations 
of Dodds and associates (2) who found in animals 
that the stimulating effect on gastric secretion by 
various stimuli is abolished by an extract of the pos- 
terior lobe of the pituitary gland. The volume of juice 
is primarily affected. They also found that the re- 
sponse to histamine in hypophysectomized animals 
differed markedly from normal and concluded that the 
role of a substance secreted by the posterior lobe of 
the pituitary is essential for the normal regulations of 
gastric secretion. In addition, DeAnciaes (3) found 
that pituitrin decreased the gastric secretion with its 
acid content in normal persons. Since recent studies 
in gastro-enterology suggest a correlation between 
certain cerebral lesions and gastro-intestinal disturb- 
ances, it may be suggested that the neurological lesion 
of diabetes insipidus may cause gasti'ic symptoms. 
However, no definite conclusions concerning this can 
be made because there are so few cases of diabetes 
insipidus. , 

Water intoxication as a cause of gastric sjmiptoms 
should be considered here. Nevertheless, I do not be- 
lieve it is the cause of this disturbance because three 
of my patients with a fluid intake and output of about 
eight or nine litres a day have not taken pituitrin for 
two or three years and they have had no stomach com- 
plaints. Furthermore, the blood chlorides have been 
normal in these cases. 

Very little or no peptic activity of the gastric juice 
occurred after the alcohol test meal in these patients. 
This was in striking contrast to the marked peptic di- 


gestion by the gastric juice obtained in the patients 
after histamine injection even though the acidity and 
the volume of gastric juice produced by both gastric 
stimulants were much the same. 

SUJIJIARY 

Because of the frequency of gastric .symptoms in 
diabetes insipidus, a study was made of the chemistry 
of the gastric juice in si.x patients with and without 
pituitrin injection and of the gastro-intestinal X-raj’s 
in four cases. 

There was found in diabetes insipidus, changes in 
the chemistry of the gastric juice which may account 
for the gastric symptoms. These changes were charac- 
terized by a greater volume of gastric juice, a higher 
degree of acidity and an increased pepsin and ronnin 
content than is ordinarily found in normal people. The 
administration of pituitrin decreased these findings. 

G.astro-intestinal X-ray studies in four patients 
with marked gastric symptoms showed normal con- 
ditions in three cases while in the fourth case there 
was revealed a duodenal ulcer. 
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Table III 

Control Tests — Gastric analyses obtained in eight normal people folloioing the injection of 0.5 cc. histamine with 
and without Pituitrin administration 
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•Cases 4 nnd 5 are healed duodenal ulcers. 














































An Abnormal Mechanism for the Excitation of Gastric Secretion 

in the Dog* 

/>i' 

.'v. C. IVY, Ph.D., M.D. 
ami 

W. n. BACHllACH, Ph.D. 

CHIC.\GO. IM.IWOIS 


^STllE nl)norrn:il mechanism for pastric secretion in 
i tile (lop to be de.scribed in this report, we believe, 
may bo concerned in those patients with peptic ulcer 
which manife.-d an unu.sual hypersecretion or a liyper- 
continuoiis .secretion of pa.stric juice. 

This study ^vas prompted by an ob.servation made 
by Orndoff, Fauley and Ivy (1) to the effect that three 
-Mann-William.son dops which were manifestinp a 
liyiieisecretion and a hypercontinuous secretion of 
pastric juice after tlie development of a jejunal ulcer 
failed to stop secretinp after the subcutaneous in- 
jection of 1 mp. of atropine sulphate at hourly inter- 
vals for three hours. This was a strikinp observation 
because in the dop, atropine in a 1 mp. dose completely 
annuhs the secretory response to a meal for 2 to 4 
hour.s or to all e.xcitalory dnips e.\cept histamine and 
idcohol. This is such a well-established fact in the dop 
that in order to render tenable the theory that his- 
tamine is the pastric hormone, it has been necessary 
in part to assume that atropine prevents histamine 
from beinp formed when secretapopues were actinp in 
the .stomach and intestine (3-G). This observation of 
Orndoff, Fauley and Ivy (1) caused them to suppest 
the possibility that the hypersecretion mipht be clue 
to the elaboration of histamine by the irritated jejunal 
mucosa, in amounts too larpe to be inactivated by 
the histaminase in the irritated mucosa. Since the 
histamine is beinp elaborated hypothetically as the re- 
s)dt of irritation rather than as the result of a normal 
proce‘!S such as that occurrinp after the inpestion of 
a meal, atropine would not abolish the resuUinp se- 
cretion. Further, irritation of the intestinal mucosa 
m.ay reduce its natural histaminase content. 

:*IETHODS 

Since in the c.xperimcnts of Orndoff, Fauley and 
Ivy, pastric anal.vsis was the method used, the failure 
of atropine to abolish secretion may have been ap- 
parent r.ather than real, due to some retention of juice 
.'dready .'-ecreted. Altliouph this was not likely, %ve de- 
cided to settle the matter by usinp Pavlov pouch dops, 
which to our knowledpe is the first time such dops 
have been u.^ed to ascertain if M-W, dops manifest a 
true hyper.secretion in response to a meal. 

-Acconlinpl.v, three Pavlov pouch dop.s wore made. 
Then, after ten control responses to 100 pm. of pround. 
parboiled lean beef-hearts were obtained and the effect 
of 1 mp. of atropine sulphate on the response to the 
meal was e.stnblished in each dop. a Jl.ann-Williamsun 
operation w.as performed. The tc.sts then were re- 

r r I’hr-t !.’ey a->! I’S.-irr-.aroI-vy. 
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peated frequently after the operation until death from 
ulcer occurred. 

RESULTS 

Before operation, in each of these dops, the se- 
cretion of free acid was immediately and completely 
abolished by atropine ; that is, when 1 mp. of the drop 
was injected subcutaneously while the dop was eatinp 
the beef-heart test meal, only a small amount of non- 
acid secretion was obtained from the pouch over the 
entire test period. Postoperatively, this characteristic 
action of atropine was m(Klified by some disturbance 
in pastro-intcstinal function resultinp from the oper- 
ation. 

Some of the results obtained on dop 1 are shown in 
Table I. This dop showed the most marked hyper^ 
continuous secretion of the three dops. When this dop 
was manifestinp a marked hypercontinuous secretion 
several days prior to perforation of the ulcer, atropine 
did not abolish the basal secretion of free acid in a 
period of two hours, nor did an additional dose of 1 
mp. piven at the end of this period alonp with 100 pm. 
of beef-hearts materially oiTect the pastric secretory 
response to the meat meal. Finally, atropine was ad- 
ministered on six occasions in the fourth to sixth 
hours after inpestion of the test meal, and in no 
instance was the pastric secretion or the free acidity 
abolished within an hour. Any interpretation of the 
results obtained in this dop after operation must be 
qualified by the fact that there was a definite pastric 
retention: J’et, this fact does not in any way minimize 
the importance of the fact that the pastric secretory 
mechanism was very refractory to atropine. 

In dop 2, the hypercontinuous seci'etion was not so 
marked ns in dop 1 ; yet free acid was secreted for 1.5 
hours after the administration of the usual dose of 
atropine. The secretory response to the meal durinp 
this hypersecretory phase could be definitely reduced 
but not abolished by 1 mp. of atropine. 

In dop 3, which did not show a hypercontinuous se- 
cretion, the secretion to the test meal postoperatively 
was not abolished by atropine, as it was before oper- 
ation. 

The failure of dop 3 to manifest a hypercontinuous 
secretion is not surprisinp because it has been found 
that all JIann-Williamson dops do not manife.st the 
phenomenon or even a h.vpersecretion to a test-meal; 
neither do all such dops manifest a definite increased 
secretory response to a meal (1). Meithcr do all 
p.ntients with "peptic ulcer” manifest a hypersecretion 
or a h%'percontinuous secretion. 

Since it was noted that atropine depressed the 
\'olump output and to some e.xtent the acidity of the 
hyppr.‘=ccretion after a meal and the hypercontinuous 
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Kocretion, it is pertinent to present some results on the 
efTeet of atropine on the secretion provoked by his- 
tamine, histamine beinir the most likely cause of the 
hypor.secrction observed in the Jl-tV. dop. Accordingly, 
three Pavlov pouch dofrs were given 0.5 mg. of hi.s- 
t.amine .subcutaneou.sly for ten te.sts and then 0.5 mg. 
of histamine with 1 mg. of atropine sulphate for a 
similar number of te.sts. The results are shown in 
Table II and are con.sistent with the results reported 
in the literature (G), which demonstrate that atropine 
produces a definite but limited inhibition of secretion 
or that the inhibition caused by given dose of atropine 
is less with the greater the histamine stimulus. 

Only one of the three dogs, namely, dog 1 (Tabic II, 
showed a significant hypersecretion in response to the 
test-meal. 

DISCUSSION 

Pavlov (7) records that one of his students ob- 
served a hypersecretion, which occurred after the first 
hour following the ingestion of a meal, in a dog after 
the development of a peptic ulcer. He did not te.st the 
effect of atropine on the hypersecretion. One of us 
(A.C.T.) has soon hypersecretion of gastric juice in 
P.avlov pouch dogs occasionally after an intestinal ob- 
struction, occurring spontaneously, though this is not 
frequent; also in gastric fistula dogs in which either 
the pyloric antrum or duodenum is irritated with a 


glass or metal catheter. In none of those ca.sos, how- 
ever, has the effect of .atropine been determined. 

In the lilann-tVilli.amson dog manifesting a definite 
hypercontinuous secretion or a hypersecretion or both, 
in response to a meal, the gastric secretory mechanism 
re.acts to the inhibitory effects of atropine as though 
a portion of the secretory stimulus is histamine in 
varying amounts. In m.an, Polland (8) has observed 
that atropine inhibits gastric secretion e.xcited by his- 
tamine as in the dog. However, when one reviews the 
clinical literature (9, 10) on- the effect of atropine on 
the secretory response to a meal in normal and peptic- 
ulcer subjects, a lack of agreement is found, although 
the majority of observers have found a definite though 
incomplete inhibition. The .apparent inconsistencies 
may be due to considerations pointed out by Gray (G), 
or to the possibility that in some normal and peptic 
ulcer subjects histamine is being produced by some 
mode of production that atropine cannot counteract. 

One cannot conclude from our evidence and the dis- 
cussion that histamine is the cause of the hyper- 
secretion. Other substances or mechanisms may be 
produced or exist that may be responsible for the 
hypersecretion observed or the hypersecretion ob- 
served under different conditions (H). It has even 
not been ."'hown that under irritation the intestinal 
mucosa produces histamine, though mechanical irri- 


Table I 

Doff 1 with a Pavlov pouch 


— - 

■ 

' 

Ucaponsc to Same Meal After M-W, Operation Durlnp 12 Dayi Prior 

R^ponsc to 

T<^t-5renl Refore M-W. Opernlion. Avo/ 10 Tc^t^ 


to Perforation. 

Avc. 7 Te«t» 



Aci<iity 



AcMity 

Time 

Cc. Free 

Mir. Total 

Time 

Ce. 

Me. Free 

Mk. Totnl 

n.5 lir. 

0.3 15.9 

I7.S 

0.5 hr. 

6.4 

15,2 

10.2 

1.0 

9.5 29.4 

36.3 

1.0 

9.4 

34,4 

3^.6 

1.5 

S.G 23.0 



9..3 

.36.4 

39.8 

2.0 

O.S ; 18.0 

24.S 


S.8 

31.4 

3S.I 


5.C 1 13.3 

19.4 


8,6 

34.0 

37.2 

3.0 

-1.3 r 7.4 

12.9 

3.0 

7.4 

29.6 

32.4 

S.fi 

3.S 1 2.7 

8.7 

3.6 

6.8 

27 2 

29.S 

•l.O 

3.5 1 1.0 

6,7 

4.0 

G.S 


24.3 

Total 

4S.4 113.3 

I5S.5 

To Ini 

61.4 

234.4 

2.*i9.7 



1 

1 

Response to Atropine Sobcutnneously When Animal ■was Jl.'inife^itinir 

Response to Same Mori Refore Operation Tlus 

1 Mir. Atropine 1 

Hypercontinuous Secretion Prior to Perforation 


Subcutaneously. Ave. .5 Test* 

t 





0.5 hr. 

.3.1 j n 

1.5 


9.1 

39.0 

-iO.G 

1.0 

08 j 0 

0.7 i 


1 me. ntropine subcutaneously 


I..' 

2.3 n 

I.G 

0.5 

5.3 

21.2 

22.7 

2.0 

2.1 ^ 0 

2.4 1 

0.5 

2.7 

10.6 

11.6 

C..'. 

1.2 i 0 

1 

1.0 i 

1 mu. ntropfne subcutaneously plus tc^t-mcal 

3.0 


1.0 I 

0.5 

2.5 

5.2 

8.2 







24.8 

Total 

, 

12.0 0 

8.2 1 

1.5 

10.9 

43.5 

46.7 

The Response to 1 Mj:. Histamine Subcutaneous^ 

i 

After SI.W. ! 

2.0 

8.6 

33.3 

37.6 


Operation 

1 

2.5 

9.6 

41.1 

42.9 

1 hr. 

14.4 44.6 

.-.O.O j 

3.0 

9..5 

39.0 

40.7 




3.5 

9.9 

42.3 

44.1 




4 A 

lO.O 

30.9 

33.T 
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Table II 

Data collected by Dr. Barry 


Ave. 10 Tests with 0.5 JItf, Histnmine 


Ave. 10 Tests with 0.5 Mff. Histamine and 1 Mtr. of 
Atropine Sulphate 


Dog 

Vol. cc. 

Frve Acidity 

Totnl Acidity ! 

_ • 

Vol, CC. 

Free Acidity 

Total Acidity 

■ 

4.0 

J2 

CO 

2.0 

10 

' 25 


S.O 

30 

55 

3.0 

S 

20 


6.1 

■ 25 

so 

.-„o 

s 

27 


tation of the pyloric mucosa may excite gastric se- 
cretion in a transplanted gastric pouch (11) and 
though it is believed that the increase in gastric se- 
cretion which results after an allergic skin-reaction 
(12) is due to the production in the skin of an his- 
tamine-like substance. The evidence, however, is defi- 
nitely presumptive, and may explain in part whj' 
gastric secretion in some peptic-ulcer patients declines 
after the ulcer heals or after the administration of 
bland foods, soothing and mildly astringent substances. 

According to existing knowledge, the only other 
substance than histamine which may be suspected as 
the cause of a hypersecretion or as a gastric secretory 
e.xcitant refractory to atropine, is alcohol. It is re- 
motely possible for alcohol to be formed and absorbed 
if food starch and sugar enter the colon, especially 
when there is a disturbance of intestinal digestion as 
in the Mann-Williamson dog. This could be determined 
by a blood-test for alcohol, which ivas not done. 

SUMMARY 

The hypothesis is advanced that in some instances 
of hypei'secretoiy response to a meal or a hypercon- 


tinuous secretion of gastric juice, as seen in some 
ulcer patients and in other abnormal conditions, nia.v 
be due to an elaboration of histamine by an irritated 
or inflamed mucosa. This hypothesis is supported by 
the observation that in three PavIov-pouch-Mann- 
Willjamson dogs, which manifested a definite hj-per- 
continuous secretion and one of which manifested a 
definite hypersecretion in response to a meal, the 
gastric secretory mechanism reacted to atropine as 
though a portion of the secretory stimulus were his- 
tamine. 
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Experimental Studies on the Production of Peptic Ulcers 
by Vasomotor Alterations (Pitressin Episodes)* 

By 

MAX BERG, M.D. 


CHICAGO 

P eptic ulcer has occupied the interest of medical 
men since antiquity. Since the vitality of the 
mucosa is, under normal conditions, dependent upon 
three factors, namely: secretion, circulation and inner- 
vation, interference with any one or more of these 
factors experimentally has given rise to erosions, or 
ulcers; and clinically it is reasonable to suppose that 
in peptic ulcer these factors are affected. 

After sifting through the voluminous literature, the 
following possibilities suggested themselves. That dis- 
turbances in circulation produced in various ways ap- 
pear to be a prime initial cause in the production 
of ulcers, and disturbed innervation, the neurogenic 
factor, among others, plays some part in the Subse- 
quent development of chronic ulcers. To study these 
possibilities, recently discussed by both Petersen (1) 
as well as Nedzel (2, 3) the following e.\-periments 
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were carried out. Two groups of animals were sub- 
jected to single and repeated doses of pitressin, as in 
the experiments of Nedzel (3). In one group the 
animals had been previously vagotoraized. The vagi 
were cut as they passed througli the diaphragm and 
the nerve section observed at necropsy. Dodds (4) has 
reported ulcerations in rabbits, cats, monkeys, guinea 
pigs, rats and mice, following injections of an acetone 
picric acid extract of the posterior lobe. Metz and 
Lackey (5) have reported fundal lesions of the 
stomach following injections of pituitrin. 

The first phase of our experiments concerns the im- 
mediate-effect of pitressin in the stomach and duo- 
denum of normal and vagotomized dogs. Pitressin was 
injected intravenously using 20U per 5 kilogram of 
body weight with certain variations. 

To summarize our results following the intravenous 
injections of pitressin, a marked spasm of the vessels 
occurred which was followed by a vascular dilation of 
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a rather marked degree then in scattered areas super- 
ficial erosions and edema appeared. The experimentally 
induced .disturbance in innervation showed no ap- 
preciable effect on the reaction. 

The reports in the literature on the effect of pitres- 
sin on the motility of the stomach and duodenum are 
conflicting and are influenced by the method of study. 
To investigate the influence of pitressin on gastric 
and duodenal motility, six animals were chosen. After 
a period of training they were subjected to repeated 
fluoroscopy, both befoi'e and after vagotomy. 

The reaction of the dogs of about the same weight 
to the dose of pitressin as given above, varied some- 
what from time to time in the same animal, and 
varied also from animal to animal. The initial re- 
sponse to the injection of pitressin in all the animals 


peristalsis and at other times the forward peristalsis 
previously described. 

In the vagotomized animals the reactions were 
similar to the controls, with the exception that no re- 
verse peristalsis with vomiting was observed, and the 
inhibitory -period was not quite as long. 

In order to determine if the immediate cessation of 
peristaltic movements following the injection of pitres- 
sin might not be due to excitement, injections of 
equivalent amounts of saline solution failed to produce 
any observable changes in the peristaltic activities. 

With the injection ofi minute doses of pitressin from 
0.01 cc. to 0.15 cc. (0.2 U-3U) only inhibition of peri- 
stalsis occurred, lasting four to seven minutes with- 
out any subsequent increased peristaltic movements. 

In the second phase of the experiment, the results 


Table I 


Dog No. 

! Number of 

Injections 

Time 

1 Reactions to 

Injections 

! Results 

1 

! 2 i 

S days j 

Very severe j 

Numerous pinhead to pinpoint size hemorrhapic erosions in 
pyloric portion of stomach extending: up 6 cm. from sphincter. 

2 

i s 

30 days 

Moderate 

No gross changes in stomach or duodenum. 

3 

: B 

33 days 

Moderate 

! 

Two small ulcers in isthmus area near lesser curvature and 
five small hemorrhagic erosions. 

4 

8 

■ 33 days 

Marked j 

Small ulcer 1 cm. x 0.6 cm. in a hemorrhagic area near lesser 
curvature 4 cm- from sphincter. Four small erosions in 
fundus of stomach. 

5 

9 

33 days 

Moderate 

1 Five small ulcers in stomach. 

6 1 

10 

40 days 

Moderate 

' Five definite ulcers in pyloric region and fundus. 


10 

40 days 

Severe 

Sl.x definite ulcers in pyloric region and fundus. 

8 

15 1 

50 days 

Aloderate 

No gross changes. 

9 

5 i 

30 days 

Moderate j 

Six hemorrhagic erosions in stomach. 

30 

15 

78 days 

Moderate 

No gross changes. 

11 

10 

40 days j 

Moderate i 

Four ulcers in pyloric region and three small ones in isthmic 
region. 

12 

’ 14 

65 days 

Moderate 

No gross changes. 

13 

1 10 1 

35 days 

Severe 

1 

Numerous pinpoint to pinhead size erosions in pyloric region 
of stomach and one larger ulcer. 

14 

I 26 

90 days 

Moderate j 

Sm.ill superficial erosion 8 cm. from pyloric sphincter. 

15 

; 25 

90 days 

Moderate 

No gross changes in stomach. 

16 

1 4 

9 days 

Severe 

Numerous pinpoint to pinhead size hemorrhagic erosions most 
severe in duodenum and diminishing as it extends down 
through the jejunum. 

17 

! 16 

48 days 

Moderate 

No gross changes. 

18 

! 

16 days 

Severe 

Severe hemorrhagic duodenitis and jejunitis as described above. 


was an immediate cessation of peristaltic movements 
in the “^tomach and small intestines. The stomach out- 
line appeai’ed dilated and smooth. In the unoperated 
animals, the stomach remained atonic for an average 
of eleven seconds ^vith a maximum variation of from 
five to thirteen seconds. Following this, movements 
■were first initiated in the duodenum followed immedi- 
ately by severe and violent peristaltic contractions of 
the stomach which continued for eight to ten minutes. 
The contractions were slight at the cardiac end, but 
increased in severity approaching the pylorus. After 
this period the stomach had emptied the barium meal 
and had contracted down. After about five minutes 
peristaltic movements in the stomach and small in- 
testine returned. In about 15% of the observations, 
reverse peristalsis with vomiting occurred after the 
inhibitory period. In some animals a vai'ying response 
was seen in that at times they would exhibit reverse 


of repeated injections of pitressin on the vagotomized 
dogs were studied and compared with the normal 
animals. For this study, a group of eighteen vago- 
tomized dogs of approximately the same size and 
weight were employed. They were compared \vith a 
group of normal dogs (presented in a preliminary re- 
port by Nedzel) (2) as well as other dogs. Because 
our preliminary experiments indicated that more than 
a few injections were required to produce more than 
a transient erosion, multiple injections were given to 
produce lesions of greater extent and chronicity. 

Two weeks after operation, the animals were in- 
jected twice weekly and were given from two to 
twenty-five injections. (See Table I). 

The animals were sacrificed in fi-om thirty to ninety 
days after the onset of the injections. In twelve of 
eighteen animals erosions and ulcers were found. 


so 
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Dog No. 1 showed a marked reaction to his second 
dose of pitressin and died two days later. Before death 
it was noted that he had bloody stools. At autopsy, 
the site of the pathologic changes was in the pyloric 
region of the stomach extending up about 5 cm. from 
pyloric sphincter, where numerous pinpoint to pin- 
head size hemorrhagic erosions, and a moderate edema 
were found. The remainder of the gastro-intestinal 
tract was entirely negative. 

Eight injections given over a period of a month 
were found to produce ulcers in five out of six dogs. 
In five of the dogs the ulcers appeared either in the 
pyloric region or lower portion of the fundus. 

Four dogs were sacrificed after receiving ten in- 
jections over a period of forty days. They had from 
five to seven ulcers, all located in the pyloric and 
isthmic region of the stomach. The ulcers wei-e larger 
and deeper than in the previous group. 

The last group of dogs were sacrificed, after re- 
ceiving fourteen to twenty-five injections of pitressin, 
and from forty to ninety days after the onset of 
the injections. They were in good health and well 
nourished and, with the exception of number 14 which 
showed a superficial gastric erosion, no gross changes 
were seen in the stomachs. 

Two of the animals. No. 16 and No. 18, developed 
acute bloody diarrhea and died. They were autopsied 
within an hour after death and presented almost 
identical pictures. The intestinal canal was filled with 
blood and beginning sharply at the upper end of 
the duodenum a marked hemorrhagic duodenitis was 
found, which extended down with diminishing se- 
verity to the ileum. Now, in three of the animals 
studied, one died of an acute hemorrhagic gastritis, 
and two of hemorrhagic enteritis with the greatest in- 
volvement in the duodenum. In none of the unoper- 
ated animals who were given pitressin did this occur. 

The microscopic picture varied. In the superficial 
acute erosion the mucosa showed evidence of acute 
congestion with dilated vessels filled wth blood, -^t 
the base and sides of the erosion small hemorrhages 
were found. The destruction of the tissue extended 
to the muscularis mucosae. On the other hand, in 
other erosions the vascular changes were not so 
marked. The erosions were found in local areas of 
edema which extended on either side from two to three 
times the width of the lesion. Near some of these, 
small lymphocytic accumulations were found. 

The deeper ulcers e.xtended dowm through the sub- 
mucosa into the muscularis. Microscopicallj'^ at the 
base there was present an increase in fibrous tissue 
with scattered round cells and scattered dilated vessels, 
at the margins a fibroblastic proliferation and infiltra- 
tion of plasma cells were seen. 

The literature on the histology of the lesions pro- 
duced by sectioning the nen’es to the stomach as ■well 
as by injections of adrenalin is conflicting. Dalla 
Vedova (G) and Durante (7) operating on the 
splanchnics, produced lesions that were hemorrhagic 
in character and others in which no hemorrhage could 
be found with slight reactive phenomena. Some men 
have reported an inflammatory base with vascular 
changes, while others have reported slight reactive 
phenomena. 

In the third group of si.x animals that were vagoto- 
mized, but were not given pitressin, no evidence of 
ulceration was found, after being sacrificed from 


thirty to ninety days following operation. This con- 
firms the findings of Ivy (8) and others who failed to 
find evidence. of ulceration in vagotomized dogs. 

In comparing the normal animals that were injected 
under the same conditions as the vagotomized group, 
we found that ulcerative lesions were produced in 34% 
of the first group as compared to 67% of the second 
group. The unoperated animals required more in- 
jections, and the ulcers were usually not as deep nor 
as extensive as in the vagotomized group, although in 
one animal a large gastric ulcer appeared. Microscopi- 
cally, the ulcers of the unoperated dogs resembled 
those that were vagotomized. 

In the development of the ulcers, we have in both 
the operated and normal groups of animals the initial 
spasm of the vessels produced by pitressin directly 
and the spasm produced indirectly as a result of 
muscular contractions, following which dilation oc- 
curs. In some cases rupture of a small vessel in the 
submucosa and a superficial erosion occurs, or localized 
areas of edema were found following the ischemia. 
These small necrotic areas are digested by the gastric 
juices and superficial ulceration may occur. If further 
spasms do not occur, except as in the particularly re- 
active animals cited, this lesion heals. With the oc- 
currence of further vascular episodes, the development 
of an ulcer in certain proportion of the animals 
follows. The deeper ulcers are similar to those found 
in humans. With the disturbance in innervation as a 
result of cutting the vagi, the ulcers developed more 
rapidly, more frequently, and more extensively. It 
appears that in the interval between injections the 
tissues did not recover as rapidly as in the normal 
dogs. Aschoff (9) pointed out that ulcers did not heal 
as rapidly in the vagotomized dogs and he felt that 
the loss of tone of the whole stomach and the decrease 
in its contractility added considerably to the diminu- 
tion of the healing tendency. With a disturbance in 
balance of the vasomotor fibers due to the cutting of 
the vagi, local spasms (10) leading to impaired vascu- 
larity may occur, thus leading to impaired nutrition 
and diminution of the healing power. 

However, with one exception, in one of the dogs re- 
ported by Nedzel (3) long standing chronic peptic 
ulcers have not been produced. Among other possible 
factors contributing to this may be cited the diminish- 
ing reaction to pitressin followdng repeated injections, 
and the gradual resumption of function in the vagoto- 
mized animals. 

The -significance of vascular changes (1, 9, 10, 11) 
in the etiology of peptic ulcer has been brought forth 
from time to time as well as the increased vaso-motor 
and nervous instability frequently found in the ulcer 
patients (10, 12). Suggestive are the observations of 
the increase in vascular instability occurring in the 
seasons when peptic ulcer is found to occur or recur 
with greater frequency (1. 3). 

SUBIMARY 

Single injections of pitressin produce vasomotor 
episodes (vascular spasm and rela.xation) with 
scattered superficial erosions or localized areas of 
edema in the stomach and duodenum. These occur in 
both normal and vagotomized animals. 

Injections of pitressin produced first inhibition of 
gastric peristalsis which is followed by severe peris- 
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taltic movements, occasionally reverse peristalsis with 
vomiting results. Sectioning of the vagus but slightly 
modifies this response. Minute doses of pitressin pro- 
duce only inhibition. 

With frequent injections of pitressin lesions of the 
stomach are obtained in normal and vagotomized 
animals. However, in the vagotomized group, ulcer- 
ations are obtained in a greater percentage of cases 
(67%), and the lesions are more extensive. With one 
exception, long standing chronic ulcers, were not pro- 
duced. 


Microscopically, some of the ulcers extend down 
into the muscularis. 

In a group of animals that were vagotomized but 
were not injected with pitressin no ulcers were ob- 
tained. 

Our experimental results suggest the possibility al- 
though not conclusive that vascular alterations of a 
functional nature particularly in an individual with a 
constitutional habitus characterized by increased irri- 
tability and vasomotor instability, may play a role in 
the etiology of peptic ulcers. 
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Clinical Notes on the Use of Immunized Donors in Ch ronic 

Bacillary Dysentery* 

By 

JOSEPH FELSEN, M.D. 

NEW YORK. NEW YORK 


I N previous communications (1-4) attention was 
called to the use of individuals who have recovered 
from bacillary dysentery as donors for patients with 
the acute or chronic form of the disease. At that time 
we attempted to keep on file at the hospital all Blood 
Betterment Association donors whose serum exhibited 
titers against B. dysenteriae. Owing to the relatively 
sparse supply of suitable donors and the inability of 
the Association to keep them segregated and readily 
available for the purpose indicated, another method 
was devised. This consisted in actively immunizing 
compatible volunteers with D-C vaccine (B. dysen- 
teriae, hemolytic and non-hemolytic B. coli, entero- 
coccus) using, wherever possible, strains recovered 
from the patient by crypt aspiration culture (5). In 
other instances, recently isolated cultures of B. dy- 
senteriae indigenous to the area were used. In either 
case, the organisms were fortified by polyvalent strains 
isolated from patients ivith acute bacillary dysentery 
or chronic ulcerative colitis. Where cultures for B. 
dysenteriae proved negative, we chose those dysentery 
strains against which the patient’s serum exhibited 
the highest agglutination titer. 

The vaccine is prepared in a concentration of one 
billion per cubic centimeter and the organisms sub- 
jected to the minimal lethal temperature for a suffi- 
cient period to insure sterility. This method provides 

*From the Department of Laboratories and Research. The Bronx 
Hospital, New York, N. Y. 

Submitt^ August 17, 1939. 


a vaccine of relatively high antigenic potency. A 
healthy donor belonging to the same blood group is 
tested for sensitivity by means of a one minim intra- 
dermal test, following which he is inoculated at three 
day intervals with 0.3, 0.5, 0.7, 0.7 and 1 cc. respec- 
tively. Three to five days after the last injection a 
500 cc. transfusion of the donor’s unmodified blood is 
given the patient by the direct method. 

We have found the blood of immunized donors par- 
ticularly useful in very sick patients who cannot re- 
spond to active immunization themselves. Serological 
and cultural studies indicate that a definite rise in 
agglutinins and bactericidal power occurs in both 
donor and recipient, but that they do not persist for 
as long a period in the patient as when direct active 
immunization is carried out. In order to supplement 
this method of therapy we are preparing large rabbits 
in a similar manner. They will be bled only when 
needed in an emergency where the time element is an 
important factor. By keeping the blood titer high and 
collecting the serum only as required we hope to attain 
the same general favorable response with rabbit serum 
as with unmodified human blood. 

The general question of immunized donors has been 
the subject of considerable critical comment. In such 
diseases as subacute bacterial endocarditis they have ' 
proved valueless, largely by reason of the underlying 
pathology. In chronic ulcerative colitis the ideal 
method of approach to the infected intramural 
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structures is by the hematogenous route. A critical 
comparison of the use of immunized donors blood with 
non-immunized donor controls during the past five 


years indicates, in our e.x-perience, the greater value 
of the former as a supportive measure in chronic 
ulcerative colitis. 
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Editorial 


A PECULIAR REACTION OF BLOOD VESSELS 
IN PATIENTS WITH HYPERTENSION 

F or years research workers have hunted for some- 
thing peculiar about the reactions of blood vessels 
of patients with hypertension. Today it is pretty well 
recognized that in most cases hypertension is the re- 
sult of an increased peripheral vascular tone. This is 
doubtless based on some hereditaiy peculiarity, but 
just what causes the increased vascular tone is still 
unknown. The return of hypertension after section of 
the splanchnic nerves shows that the vasoconstrictors 
are not basically at fault. Search for some humoral 
pressor substance in the blood of patients with hyper- 
tension is in progress, but as yet the evidence is 
against this theory. 

In a recent paper in the November, 1939, number of 
the American Journal of the Medical Sciences, Engle 
and Binger report the interesting observation that the 
peripheral blood vessels of most hypertensive patients 
react by a greater dilatation in response to the ad- 
ministration of acetyl-beta-methylcholine than do the 
blood vessels of normal individuals. It is difficult to 
understand how peripheral blood vessels which display 
a hyperdilatation in response to the administration of 


choline derivatives can be maintained in a state of in- 
creased tone in the case of hypertensive individuals, 
unless one assumes that the concentration of acetyl- 
choline at the nerve-endings of the cholinergic vaso- 
dilator nerves of these patients is subnormal. Engle 
and Binger present their observations in support of 
the hjiiothesis that a deficient acetylcholine-vasodilator 
mechanism may be a factor in the production of the 
arterial hj’pertension of man. This approach to the 
study of mechanisms for the production of hyper- 
tension looks hopeful and further investigation should 
be done along this line. 

In the January, 1940, number of the Journal of 
Clinical Investigation, Drs. Eugene Stead and Paul 
Kunkel reported experiments which indicate that in 
arterial hypertension the peripheral resistance is uni- 
formly raised throughout the area of the greater 
circulation, but it is not increased in the splanchnic 
area to any greater e.xtent than in other parts of the 
body. These authors studied the blood flow in the hand 
and foot at 43° C. and in the muscles of the forearm 
after exercise and could see no difference in the re- 
actions of normal and hypertensive persons. 

W. C. A. 


Book Reviews 


An introdvetion to Gastro-Enterology (The Me- 
chanics of the Digestive Tract) 3rd ed. By Walter C. 
Alvarez. New York, Paul B. Hoeber, Inc., hledical 
Book Department of Harper and Brothers, 778 pp. 
Price $10.00. 

H erb is an unusual book, -written -tvith sufficient 
technical detail to interest every physiologist 
working on problems of the mechanics of digestion, 
and yet written in such simple English and with such 
knowledge of the needs of the practicing gastro-enter- 
ologist as to greatly interest him. Such a book could 
have been -^vritten only by a man like Alvarez who has 
been at the same time a consulting internist with a 
wide experience and a research physiologist who has 
contributed much to our knowledge of the movements 
of the stomach and intestine. 

The second edition of “The mechanics of the di- 
gestive tract,” published in 1928, was soon sold out. 
Now the book reappears completely re-wTitten and 
brought up to date. It is now a large volume of nearly 
800 pages. There are seven new chapters and there is 
a remarkable bibliography of some 2300 titles. Thc 


articles and books quoted appear all to have been used 
in the writing of the book. The book is attractively 
printed and has 18G illustrations. It should be a 
source book to quarry from during the next fifty 
years. 

The bibliography alone is of such value that every 
physiologist -will want to have a copy of the book on 
his desk. If he wants to find Bayliss and Starling’s 
classic articles, or Cannon’s paper on the acid control 
of the pylorus or Boyden’s first paper on the effects 
of egg yolk and cream on the gall bladder, he can get 
the reference in a moment. 

Of great value to all j'oung readers and perhaps to 
their elders will be the chapter on where to look in 
the library for valuable articles, and especially re- 
views of the world’s knowledge on different topics. 
One finds in the book remarkably complete abstracts 
and summaries of the world’s knowledge in regard to 
the movements of the stomach, the control of the 
pj'lorus, the movements of the small and large in- 
testine, the control of the ileocecal sphincter, the 
mechanisms of defecation and vomiting, the mode of 
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production of flatulence, and the innervation of the 
digestive tract. Particularly interesting to gastro- 
enterologists will be the summaries of the world’s 
knowledge in regard to the mode of production of the 
several symptoms of indigestion. 

• One can find out how and why food goes do^vn the 
digestive tract; why gas forms or where it comes 
from; why sometimes there is marked spasm at the 
cardia or in the sigmoid colon; why and how ulcers 
and gall stones produce pain, and why some persons 
are constipated. Some readers may object that here 
and there no positive opinion is given on a question, 
but Alvarez likes to give both sides of an argument, 
and when sufficient information was not available for 
the drawing of a conclusion, he bluntly says so. 

Alvarez admits that in the past his thinking was not 
entirely clear on the gradient question in that he con- 
fused the gradients and the “polarity” of the bowel 
and talked of them as if they were synonymous. Now 
he states that there can be no question about the 
gradients; they are there and many men have seen 
them. Furthermore, the intestine is unquestionably 
“polarized” so that every part conducts better in one 
direction than another. The gradients probably have 
something to do with the polarization, but just what 
the connection is, no one yet knows. 

In regard to the old controversy as to the mechan- 
isms directing the rhythmic movements of the small 
bowel, Alvarez again tries to be fair to the protagon- 
ists on both sides. Although he shows that practically 
all the evidence now indicates that smooth muscle 
could contract rhythmically by itself if it had to, he 
admits that as yet no one has been able to get rid of 
an intramuscular network of fine nervous fibrils. 
Under these circumstances the advocates of a nervous 
pacemaker have a right to their opinion. Some evi- 
dence ihdicates that during life the nerves step up 
the pace of the rhythmic contractions ; when they have 
been benumbed by anoxemia or nicotine, the muscle 
beats at a slower rate, probably by itself. The dispute 
is of little consequence because in the normal bowel 
the nerves are present and they are serving useful 
functions. 

For the convenience of hurried readers each chapter 
carries a summary at the end. Certainly any man 
who wants to educate himself in the fundamentals of 
gastro-enterologj’^ can save himself years of library 
research by reading this book. 


Diseases of the Gall Bladder and Bile Ducts. Bj' 
Waltman Walters and Albert Snell. Philadelphia, W. 
B. Saunders Company, 645 pp,, 342 illus., 1940. Price 
510.00. 

H BRE is a delightful book and one that every 
gastro-enterologist in the world will want to 
mvn. In the first place, it is witten by men who have 
had an enormous experience in this field and who 
know whereof they speak. Drs. Walters and Snell, one 
a surgeon and the other a clinician, have gathered 
within the covei's of this book everything of value that 
has been leai-ned about gall bladder disease at the 
Jlayo Clinic in the last forty years. One of the great 
values of the book is that it represents actual ex- 
perience at the bedside and not quotations from the 
literature. In fact, our only criticism of the section 
•on medical treatment of cholecystitis is that Dr. Snell 


has been too kindly, too unwilling to say that he thinks 
some wdely used treatments are of little value and 
that he wouldn’t think of using them himself. 

There are several fine chapters by Higgins and 
Bollman on the anatomy and physiology of the gall 
bladder, by MacCarty on pathology, by Kirklin on 
cholecystography, by Butt on pre- and postoperative 
care in the management of complications, by Magath 
on the determination of prothrombin clotting time, by 
Gray on postcholecystectomy syndromes and by Sister 
William on the technic of the operating room. 

One of the fine features of this book is that in 
planning the chapters the authors have broken away 
from old classifications and have dealt with facts as 
they have found them in the Clinic. For instance, in 
the older books one would probably search in vain for 
information in regard to the commonly seen post- 
cholecystectomy syndromes or on the highly important 
subjects of the preparation of the jaundiced patient 
for operation and his care by the surgeon and the 
clinician after operation. 

Many of those men who have found it hard to be- 
lieve that serious operations on the gall bladder can 
be done at the Mayo Clinic with the mortality around 
2 per cent do not realize how much of this low mor- 
tality is due to the close cooperation between clinicians 
and surgeons, both before and after the operation. 
They do not know that lung specialists, highly trained 
in the handling of beginning pneumonias, are watch- 
ing the lungs, and ihen highly conversant with the 
problems of blood clotting are watching the pro- 
thrombin time. Others with a wide experience in 
handling patients who retain some symptoms after 
cholecystectomy are also standing by ready to help. 

As one would expect from Snell’s training and ex- 
pei'ience, the chapter on medical treatment is conser- 
vative. As Snell says, most of the patients who come 
to the Mayo Clinic knoiving that they have gall bladder 
disease are seriously ill, and one can’t hope to ac- 
complish much for them by any medical treatment. 
Snell admits that it is conceivable that one can do 
something medically for the patient who is not very 
ill, but when he gets better one can’t tell whether the 
pills or nature worked the cure. As Snell says wisely, 
when a man or woman has gall stones, the logic of 
giving a cholesterol-low diet is not clear because it is 
like locking the stable after the horse is stolen. Some 
physicians might answer that a physician should try 
to protect the patient from further gall stone for- 
mation, but actually the pathologist tells us that in 
most cases the stones in the gall bladder are so much 
alike that they probably were all formed at one time 
and on one occasion. Only rarely is there any sign 
that the calculous gall bladder tends to produce more 
stones. 

The chapter on the possible formation of gall stones 
is excellent. The conclusion is that if only because 
there are several type^ of stones, it is impossible to 
explain their formation with one hypothesis. 

Dr. Snell hasn’t much enthusiasm for duodenal 
drainage either from the diagnostic or the therapeutic 
points of view. 

Kirklin brings out the important point that one 
shouldn’t pay much attention to small changes in the 
filling or emptying of the gall bladder. As he saj^s, “In 
all cases, judgment as to a normal response should be 
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liberal, for there is no standard 
normal as to size or density of the 
shadow, and its best appearance as 
well as its worst should always be 
given consideration.” "Accelerated or 
retarded filling or emptying of the 
gall bladder is not a safe basis for the 
diagnosis of disease.” 

One of the most valuable chapters 
and one that every gastro-enterologist 
will want to read is Chapter 9 on the 
differential diagnosis of conditions 
associated with jaundice. This alone 
together with the little diagrams on 
pages 354 to 359 is worth the price of 
the book. Valuable also is the dis- 
cussion of the selection of cases for' 


operation. Right up to date is the 
chapter by Walters and Butt on the 
use of cholangiography. Excellent also 
is Walter’s discussion of strictures of 
the common duct. He has operated on 
over 100 patients with this very 
serious disease. 

The book is beautifully printed, 
beautifully illustrated and well docu- 
mented. It has an excellent index. 

A Synopsis of the Diagnosis of the 
Acute Surgical Diseases of the Ah- 
domcn. By John Hardy, St. Louis, C. 
V. Mosby Company, 345 pp., 1938. 

Here is an attractive, handy, 
flexibly bound little book of 345 pages 



AN EFFECTIVE 
ANTI RACHITIC 


**Only one jircraalure infant develojicd rickets ^\heii the sole source of • i I 

vitamin D as from the irradiated evaporated milk. None of the weakling i 

and normal full term infants developed rickets. Cod liver oil concentrate I 

evaporated milks and cod Hs cr oil, uhosc vitamin D dosages ranged from 
200 to 500 U.S.P. units daib*, appeared to he less effective than the irradi- | 

aicd evaporated milk in the production of good linear growth.'” — May, 

E. "W., and Wyganl, T. M.: Rochitic Studies, HI. An Evaluation of i 

Methods of Anliracbilic Treatment. Arch. Pediat., 56:426-142, July, 1939. « 



JLn'E VALUE of irradiated evapo- 
rated milk as a propliylactic source of 
vitamin D is indicated by the com- 
prehensive study quoted above. 
Physicians are invited to write for 
reprints of this article; also for book. 


"Simplified Infant Feeding,” an 
authoritative discussion of the use 
of Irradiated Carnation Milk in nor- 
mal and difficult feeding cases. . . . 
Carnation Company, Milwaukee, 
TFis., Toronto, Ontario, Canada. 
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which a physician might do well to 
slip into his emergency bag because 
it can help him greatly in thinking 
over the various diseases which might 
be present to account for an acute ab- 
domen or an acute attack of abdomi- 
nal pain. The book is attractively 
printed and has many useful illus- 
trations. There is a tremendous 
amount of information between its 
covers. It can be recommended highly. 

How Ancient Healing Governs 
Modem Therapeutics. By Kleanthes 
A. Ligeros, New York, G. P. Put- 
nam’s Sons, 523 pp., 1937. Price 
$ 10 . 00 . 

This is a delightful book which 
should interest every physician with 
a flair for the history of medicine. 
Dr. Ligeros is obviously well ac- 
quainted with the literature of the 
ancient Greeks. In several chapters 
he discusses every bit of medical 
knowledge which is revealed in the 
Iliad, the Odyssey, and many of the 
writings of the great philosophers, 
poets and playwrights of Greece. It 
is interesting to see how much of 
medicine was know in those old 
days, hundreds of years before the 
birth of Christ, and it is startling to 
see how much the medical theories 
of these old Greeks influence our 
thought and speech and medical 
practice today. When a modern phy- 
sician gives a needless and often 
harmful purge to a child coming 
down with measles or influenza he 
does not know it, but he is thought- 
lessly following in the footsteps of 
some ancient Greek who always began 
every treatment with the purging out 
of a "peccant humor.” The book is 
well printed and well illustrated. 

, The Effect of the Macallum-Laugh- 
fon Duodenal Extract Upon Hypo- 
physeal Diabetes. By Joseph Marshall 
Flint and Louis Michaud, London, 
Ontario, Canada. Published by A. B. 
Macallum, 77 pp. 

This is a mimeographed book in 
which the authors report a detailed 
metabolic study of a patient with an 
insulin resistant hypophyseal type of 
diabetes. The patient was treated 
with the Macallum-Laughton duo- 
denal extract. Evidently this extract, 
when potent, is effective in some of 
these hypophyseal cases. It seems to 
overcome resistance to insulin and it 
is synergistic with insulin. It has a 
prolonged action, and curiously, this 
action may be considerably delayed in 
its appearance. It stabilizes the blood 
sugar level and it improves the utili- 
zation of sugar by helping remove it 
from the blood. It has a short and a 
long action, and it tends to prevent 
the rebound after the transitory 
action of insulin. This little mono- 
graph will be of interest to all of 
those who treat diabetes. 


The Effect of Various Antacids on the Hydrosen-Ion Concentration 

of the Gastric Contents* 

By 

JOSEPH B. KIESNER, M.P.f 
and 

WALTER L. PALMER, M.D.f 

CHICAGO, I1.I.1NOIS 


INTRODUCTION 

T here is an increasing amount of evidence to indi- 
cate that acid gastric juice plays a significant role 
in the pathogenesis and non-healing of gastro-duo- 
denal ulcer (1-3). The important problem of ulcer 
therapy, therefore, seems to be that of controlling the 
reaction of the gastric contents. Alkalies have been 
used extensively for this purpose (4) but there is very 
little evidence as to the degree of neutralization actu- 
ally obtained. The purpose of this study was to ap- 
praise the in vivo neutralizing effect of a group of 
commonly used antacids. 

Some early writers (6-7) have contended that ant- 
acids stimulate gastric secretion whereas others (8- 
11) have reported an inhibitory effect. More recently, 
Crohn (12), Lockwood and Chamberlin (13) and 
Boyd (14) have supported the contention that alka- 
lies increased gastric acidity, while Keefer and Bloom- 
field (15) found that alkalies quantitatively neutra- 
lized the gastric contents. The first scientific attempt . 
to control continuously the reaction of the gastric con- 
tents was made by Sippy (16) in 1916, with the ad- 
ministration of milk and cream and alkalies at hourly 
intervals. Although this program has been shown 
to neutralize completely the free acidity in many 
instances (17), Palmer (18) found many cases in 
which it was difficult, if not impossible, to obtain satis- 
factory neutralization. Wosika (19) obtained similar 
results. Foldes (20) has inferred that the Sippy 
program stimulates gastric secretion. 

METHOD OF STUDY 

During the past two years a total of 290 experi- 
ments, each of 10 hours duration, have been conducted 
on 25 adult male patients with healing duodenal ulcers. 

A Rehfuss tube was maintained constantly in the 
stomach for each e.xperimental period. Preliminary 
obsei'vations wei'e made with the patients on a three 
meal general diet and on a schedule of hourly feedings 
of 3 ounces of an equal mixture of milk and cream. 
The method of study was as follows; 

1. Ten to fifteen cc. quantities of gastric contents 
were aspirated every hour from 7 a.m. to 5 p.m.; 
control samples were removed daily at 7 and 8 a.m. 
before the administration of the various antacids. 

2. Three ounces of an equal mixture of milk and 
cream were taken hourlj' after each aspiration from 
8 a.m. to 4 p.m. This schedule was kept constant 
throughout the entire study. 

3. Alkalies were given in the amounts indicated on 

*Thls study was supported in part by a erant from the John Wyeth 
& Brother Company, Philadelphia, Pa. 
tDcpartment of Medicine. University of Chicago. 

Submitted September 26, 1939. 


the charts every hour on the half hour from 8 ;30 a.m. 
to 4 :30 p.m. 

4. The effect of atropine on gastric acidity was 
studied alone and in combination with various ant- 
acids. The atropine was administered by mouth in 1 
milligram amounts at 8 ;30 a.m., 10 :30 a.m., 1 :30 p.m. 
and 3 :30 p.m. 

5. The patients were maintained at moderate 
hospital activity. They were instructed to avoid 
swallowing saliva and also to keep records of their use 
of water and tobacco. No alkalies were taken beyond 
the experimental period. 

The occasional presence of bile in the aspirations 
did not affect the general results. 

The hydrogen-ion concentration of each sample of 
gastric contents, in the first 120 experiments, was 
measured with a Meinnis glass electrode and a type 
K potentiometer, the electromotive force being ampli- 
fied by the P.P. 54 Pliotron tube. Measurements were 
made at 25° Centigrade plus or minus 1° C. A standard 
acetate solution, Ph 4.62, was used as reference. - This 
method gives values accurate to 0.01 of a pH. In the 
last 170 experiments, determinations of the hydrogen- 
ion concentration were made with the Beckman pH 
meter which has a claimed accuracy of 0.05 of a pH. 
This method of measuring gastric acidity is not only 
more rapid but also more accurate than the usual 
titration procedure. 

The question as to what constitutes “adequate neu- 
tralization" is difficult to answer. According to 
Michaelis (21), most of the free HCl is neutralized at 
pH 3.0. Helmer (22) and Martin (23) consider a pH 
of 4.0 to represent adequate neuti-alization. Hollander 
(24) writes: “If we desire to eliminate only the free 
acidity from a patient’s stomach by administering 
some kind of antacid, any pH above 3.0 or 3.6 will be - 
effective for the purpose, whereas for the elimination 
of total acidity, the pH must be elevated to 7.0. In a 
study of antacid neutralization, on the other hand, we 
ought to focus our attention on acidity in relation to 
pepsin activity and define the effective neutralization 
point ("proteolytic neutralization point”) as that pH 
at which the pepsin is practically inactive, or a value 
of at least 5.0.” In this particular study, we have 
arbitrarily considered a pH of between 4.0 and 5.0 as 
indicative of effective control of the gastric aciditj'. It 
is entirely possible, however, that the healing of a 
gastro-duodenal ulcer may occur at a lower pH. 

Standard deviations (plus-minus) were calculated 
for each hourly set of figures, and curves were plotted 
indicating one standard deviation above and one 
standard deviation below the mean. The area between 
.these lines would include statistically, 67 per cent of 
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all determinations, no matter how many were made. 
In evaluating the various antacids, for the sake of 
clarity, only the average hourly results are considered 
in the text; the maximal and minimal variations can 
be noted on eacli chart. 

General Diet (Chart 1) 

Seventeen experiments were completed with a 
general diet. The food was always served after the S 
a.m. and 12 noon aspirations. The average pll values 
were: 1.78, 1.5G (controls) 2.‘15, 2.11), l.fil, I.GC, 2.'1.'5, 
2.10, 1.42, 1.50, 1.50. It will ho noted that a rise in 
pll occurred after each meal .and persisted for two 



Chart 1. The clTcct of a general diet (17 experiraenl.s) 
and of milk and cream (20 experiments) on the pll of the 
gastric contents. 


hour.s. The.se findings are in agreement with the wclb 
known fact that food can reduce gastric acidity (25). 
This may result from absorption of the IICl, actual 
neutralization if the food is alkaline, .and by dilution. 
It is interesting to note that the values obtained in 
these studies agree closely with the rc.sults of test 
meal filtrates reported by Norgaard (2G) as ranging 
between 1 and 2. 

Milk and Creayn (Chart 2) 

Twenty experiments with a schedule of hourly feed- 
ings of three ounces of milk and cream yielded the 



Chart 2. Comparison of effects of milk and cream prepa- 
rations with vai-ying fat content and an alkaline mixture 
on the free HCl of the gaStric contents. 


Footnote: A detailed slalisticnl analysis was not considered necessary 
for the rrocticol purposes of this study. Calcalntton of the atntlsti-* 
oal significance of the effects of the various antacids can easily be 
• made from the dntn snnrtiiMi on 


following mean pH v.alucs: l.GO, 1.51 (contro 
I..74, 1.37, 1.38, 1.30, 1.30, 1.35, 1.37, 1.33. Tl 
pH values were sui-prising in view of the kno 
tralizing capacity of milk as shown by in \ 
periments (27). It must mc.an, we believe, 
enormous amount of acid is secreted. It seemci 
while, in this connection, to collect the da 
numerous h.nlf-hourly aspir.ation studies perfo 
the past few ye.nrs, using milk and cream prep 
of van-ing amounfe and concentrations of f.al 
protein. The free HCl in these cases was det 
by titration with 0.1 N MaOH. Chart 2 sun 
the average results with milk and cream prep 
of varying fat content. It will be noted that, v 
augmented quantity of fat improved the noutr, 
of free HCl, this reduction was not pronounc 
compared with (he effect of .an alkaline mi: 
calcium carbonate 2.0 gm. and sodium bicarbe 
gm. atlministered .at hourly inten-.abs. Chart 3 
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Chart 0. The effect of milk mi.xtures of v.arj'irij 
and fat content on the free IICl of the gastric cor 


rizes the results of 81 experiments, each oi 
hours duration, in which the protein, a.® ivel 
f.at content of the milk mixtures w.as varied, 
of whole milk and milk and cream in the i 
indicated resulted in a surprisingly acid rea 
the g.astric content.s. "Single strength" powder 
likewise resulted in a high free acidity; 1 
when the protein and fat content were inert 
with "double" and "triple strength” powderi 
there was a definite lowering of gastric acii 
seems likely in comparing these charts that 
creased protein content, presumably by increai 
buffer capacity, accounts for tlie improved i 
zation. Both graphs dcmonstr.'ite the evening 
free acidity which will he discussed later. Sev 
studios were made with milk preparations of it 
protein content (Chart 11). The .average pi; 
were: 90 cc. milk with 5 per cent Cascc Ij 
(controls) 1.47. 1.44, 1.27, 1.12, 1.57, 1.81, l.t 
1.35. 90 cc. ynilk with 7 per cent Casec 1.74, l.l 
trols) 1.91, 1.G9, 1.5S, 1.42, 1.3G. 1..30, 1.83, 1.: 


■STbc various rowdeml n'JIk rreimrations were obtnincil b 
Slmilnc In varying proportions. In thr.se studios 
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JiO cc. of milk contain *1.5 2. 

yO cc. of ttilik and crcf— — • 4.»; 2, 

PO cc. SlngJc strength 1- 

1*0 Cc. Double strength , ■ s S, 

90 cc. Triple strength .. ■ 6. 
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90 cc. milk with casec contain. ........ 0 7. 
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In contrast to the previous titration results, increas- 
ing the protein content did not elevate the gastric 
juice pH. We have no explanation for this difference. 
It is of interest to note that Alley (28) has observed 
a continuous secretion in two pouch dogs fed with 
milk or cream repeatedly; cream evoked the more pro- 
longed secretion. 

Recently Wosika and Emeiy reported that 12.5 gm. 
of a preparation of powdered milk mixed with the 
usual Sippy powder (calcium carbonate 0.6 gm.) 
(sodium bicarbonate 2.0 gm.) and given at hourly 
intervals, was somewhat more effective in neutralizing 
gastric acidity than 90 cc. of milk and cream and the 
same powder given in the usual way advised by Sippy. 
Wosika (30) noted further that alkalinized powdered 
skimmed milk tablets more completely neutralized the 
free acidity than the routine Sippy procedure. Three 
e.xperiments with this (Chart 11) preparation,* one 
tablet hourly, resulted in the following average values : 
2.87 (control) 2.31, 2.12, 1.70, 2.69, 2.88, 2.21, 2.05, 
2.59, 1.94. One experiment with three tablets hourly 
indicates that this preparation possesses definite neu- 
tralizing power. The figui’es: 2.01, 2.22 (controls) 
3.87, 2.47, 3.16, 4.24, 4.54, 2.28, 4.00, 4.92. 

“Simple Powders" (calcium carbonate 0.6 gm.) 
(sodium bicarbonate 2.0 gm.) (Chart 4). 



Chart 4. The effect of mixtures of calcium carbonate 
and sodium bicarbonate on the pH of the gastric contents, 
(a) calcium carbonate 0.6, sodium bicarbonate 2.0, 20 ex- 
periments; (b) calcium carbonate 1.2, sodium bicarbonate 
2 . 0 , 6 experiments; (c) calcium carbonate 2.0, sodium bi- 
carbonate 2.0, 16 experiments. 

Twenty e.\periments with this antacid administered 
hourly yielded the following average pH values; 1.73, 
1.51 (controls) 2.38, 2.36, 2.18, 2.06, 2.01, 1.92, 2.34, 
2.11, 2.57. The results indicate a slight reduction of 
gastric acidity when compared with the effect of milk 
and cream alone. 

“htteryyiediate Powders" (calcium carbonate 1.2 
gm.) (sodium bicarbonate 2.0 gm.) (Chart 4). 

Si.x e.xperiments resulted in the following hourly 
figures: 1.72, 1.36 (controls) 1.69, 1.93, 2.69, 3.45, 
2.70, 2.20, 2.58, 2.52, 3.58 signifying improved neu- 
tralization of the free acidity. 

“Heavy Poxvders" (calcium carbonate 2.0 gm.) 
(sodium bicarbonate 2.0 gm.) (Chart 4). 

Sixteen e.xperiments revealed that this antacid 
combination was definitely superior to the pi-eceding 
alkalies in depressing gastric acidity. The values 
were: 1.76, 1.32 (controls) 2.85, 4.15, 3.45, 3.48, 2.89, 

*Each tablet contains skimmed milk powder 2.98 gm. 

calcium carbonate 0.74 gm. 

' - Sodium bicarbonate 0.08 gm. 


3.59, 4.34, 4.05, 4.18. It is obvious from Chart 4 that 
the improved neutralization was due to the increased 
amount of calcium since this was the only factor 
varied in these three types of experiments. More 
effective control of the gastric acidity -with larger 
amounts of calcium carbonate, therefore, was to be ex- 
pected. 

Calcium Carbonate 4-0 gm. (Chart 6) 

Calcium carbonate in 4,0 gm. quantities was . ad- 
ministered at hourly intervals' in 26 experiments. The 
composite hourly pH values show a pronounced neu- 
tralization of the free HCl, surpassing all previous 



Chart 5. The effect of ealciiim carbonate 2.0 gm. (15 
experiments) and calcium carbonate 4.0 gm. (26 experi- 
ments) on the pH of the gastric contents. 


antacids both in effectiveness and constancy of action. 
The values: 1.86, 1,61 (controls) 4.08, 5.14, 5.19, 5.06, 
4.71, 4.85, 5.04, 4.93, 4.50 approach most closely the 
“proteolj’tic neutralization point” of Hollander. It 
seemed desirable, therefore, to determine the neu- 
tralizing capacity of 2.0 gms. of calcium carbonate 
omitting the sodium bicarbonate included in the usurd 
Sippy powder. 

Calcium Carbonate 2.0 gm. (Chart 5) 

Fifteen e.xperiments showed effective control of the 
gastric acidity. The average hourly results were: 1.91, 
1.76 (controls) 4.05, 3.88, 3.53, 4.03, 4.22, 4.37, 3.29, 
4.10, 4.19. The question as to whether sodium bicarbo- 
nate stimulates gastric secretion cannot be answered 
definitely by these studies. Boj’-d (31) found that, in 
dogs, small amounts of this alkali increased gastric 
acidity. Lockwood and Chamberlin (13) observed 
frequently, in man, that sodium bicarbonate in 4.0 gm. 
doses, in addition to its immediate neutralizing effect, 
causes a rebound of acidity to a point higher than 
would occur normally. Seckbach (32) made similar 
observations, although he concluded that small amounts 
neutralized the free HCl. In this connection, three e.x- 
periments with 2.0 gms. of sodium bicarbonate given 
hourly resulted in a pH range of 1.35 to 3.02, while in 
two experiments with 4.0 gm. quantities, the values 
ranged from 1.49 to 4.19. 

The few reported studies of the antacid capacity of 
calcium carbonate are not in agreement. Several in- 
vestigators (31,33,34) noted that,'in dogs, in amounts 
up to 2.5 gm. per kilo body weight, calcium carbonate 
increased the flow of gastric juice. This effect was 
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Chart 6. The effect of atropine sulphate alone (17 ex- 
periments) and in combination with "simple powders” (15 
experiments) on the pH of the gastric contents. 


attributed to possible stimulation by carbon dioxide 
and calcium chloride formed in the reaction with HCl. 
However, Loevenhart and Crandall (35) and Loclnvood 
(13) were favorably impressed with the neutralizing 
power of calcium carbonate. Wosika (36) concluded 
also that "the high calcium tablets seem superior from 
the standpoint of effectiveness on the gastric acidity.” 

Atropine Sulphate (Chart 6) 

Atropine sulphate was given by mouth four times 
daily in 1 milligram doses at 8:30 a.m. — 10:30 a.m. — 
1 :30 p.m. and 3 :30 p.m. in seventeen e.xperiments. The 
hourly pH values averaged: 1.61, 1.89 (controls) 1.83, 
1.80, 1.74, 1.86, 1.82, 1.71, 1.80, 1.71, 1.67 indicating 
no appreciable reduction in gastric acidity as com- 
pared with the control observations. Several e.xperi- 
ments -with a similar amount of atropine administered 
hypodermically gave identical results. The patients 
e.xperienced moderate thirst and occasionally had diffi- 
culty in aspirating the gastric contents. Although the 
volume of gastric contents was not routinely measured, 
it seemed definitely diminished. Quantitative studies 
of the effect of 1 mgm. of atropine on the gastric se- 
cretion evoked by 0.6 mgm. of histamine disclosed no 
effect on the level of acidity ; the volume of secretion, 
howev'er, was reduced by 35 to 40 per cent. This 
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Chart 7. The effect of atropine sulphate and heavy 
powders (11 experiments) and of atropine sulphate and 
calcium carbonate 4.0 gm. (7 experiments) on the pH of 
the gastric contents. 


subject is considered in more detail later. It was de- 
cided, ne.xt, to determine whether the reduced volume 
of secretion would allow more effective neutralization. 

Atropine and “Simple Powders" (Chart 6) 

Atropine and the powder were used in the quantities 
previously indicated. Fifteen experiments yielded the 
following average hourly values: 1.91, 1.76 (controls) 
3.32, 4.62, 4.94, 5.59, 5.82, 6.62, 6.32, 5.42, 6.45, repre- 
senting the most marked reduction in acidity attained 
thus far. Moreover, this neutralization was almost 
constantly maintained for the entire experimental 
period. 




Chart 8. The influence of varjnng amounts of calcium 
carbonate on the pH of the gastric contents in one patient. 


Atropine and “Heavy Powders” (Chart 7) 

Eleven e.xperiments with this combination showed 
even greater depression of the free HCl, the hourly 
composite values being: 1.80, 2.05 (controls) 4.58, 
5.28, 5.32, 6.67, 5.44, 5.63, 6.65, 6.79, 5.66. 

Atropine and Calcmm Carbonate 4.0 gm. (Chart 7) 
The results in seven experiments are comparable to 
those in the two preceding groups. The hourly values 
were: 1.79, 1.70 (controls) 5.06, 6.32, 5.34, 6.16, 6.42, 
5.36, 5.33, 6i28, 6.09. The remarkably constant findings 
obviated the necessity for further e.xperiments with 
this antacid combination. 

A series of experiments was conducted on one 
patient to determine the minimum effective amount of 
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Chart 9. The effect of calcium carbonate 1.25 gm. alone 
and in conjunction with atropine sulphate on the pH of 
the gastric contents in the same patient. 

alkali required with four 1 rag. doses of atropine to 
adequately neutralize gastric acidity. The schedule 
followed was the same as in preceding studies. It will 
be observed that 2.0 gm. and 1.5 gm. of calcium carbo- 
nate neutralized the acidity effectively in this particu- 
lar patient without the use of atropine (Chart 8). 1.25 
gm. calcium carbonate produced partial neutralization 
while 1.0 gm. was least effective. Two experiments 
with the patient receiving 1.25 gm. calcium carbonate 



Chart 10. The effects of various neutralizing programs 
on the free HCl of the gastric contents (24 hour studies). 
The heavy line represents the influence of the continuous 
winkelstein drip. 


hourly and four 1 mg. doses of atropine by mouth 
(Chart 9) indicated much more effective neutrali- 
zation as compared wdth a similar amount of calcium 
carbonate given alone. This brief study suggests that 
smaller quantities of alkali, than commonly used, may 
prove effective if given in conjunction with atropine. 
We have been unable to find similar studies with 
atropine and alkalies in the literature, although Schel- 
long (37) reported favorable results from the use of 
extract of belladonna 0.01 gm. and an alkaline mixture 
of magnesia 0.6 gm. and bismuth subnitrate 0.2 gm. 

It is of interest to compare these results with the 
findings of 200 experiments in which the neutralizing 
action of the usual Sippy powders was determined by 
the conventional titration method. Each of these ex- 
periments was of 24 hours duration. The results, as 
shown in Chart 10 are in general agreement with the 
pH studies. It will be noted that 90 cc. of milk and 
cream were least effective in reducing gastric acidity, 
while the improvement in neutralization coincided 
with the increased amounts of calcium carbonate. It 
is of interest to note the marked evening rise in 
gastric acidity despite the use of milk and cream, 
alkalies and atropine. Control of the night secretion 
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Chart 11. The effects of various proprietary prepa- 
rations on the pH of the gastric contents. Proprietary A. 
— Tricalsate — 10 experiments; Tribasic calcium phosphate 
— 3 experiments; Magnesium Trisilicate — 6 experiments; 
Proprietary B. — Nutrachlor — 3 experiments; Proprietary 
C. — Casec, 5% — 6 experiments, 7% — 4 experiments. 


is one of the difficult problems of antacid therapy. 
Thirty-five e.xperiments with the Winkelstein drip re- 
vealed that this program was most effective in con- 
trolling the night acidity. 

Other Gastric Antacids 

The occasional development of alkalosis following 
the use of large amounts of alkali has led to the in- 
vestigation of other antacids considered less likely to 
disturb the acid-base balance of the blood. Although 
the number of experiments with some of the prepa- 
rations is small the results indicate that these antacids 
are less effective neutralizers of gastric acidity than 
calcium carbonate. 

1. Tribasic Calcium Phosphate U.O gm. (Chart 11) 

Greenwald (38) has reported satisfactory neutrali- 
zation of gastric acidity with this alkali. Shattuck and 
his associates (39) have confirmed the observation 
that this preparation acts only as a local antacid. 
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Three experiments gave the following average pH 
values: 1.44, 1.29 (controls) 2.14, 2.75, 2.04, 2.G5, 2.18, 
2.11, 2.50, 2.25, 1.78. 

2. Tricalsatc 4.0 gin. (Chart 11) 

Tricalsate is a mixture of tribasic calcium phos- 
phate, sodium phosphate, and sodium citrate (exact 
formula not available). Palmer (18) has noted satis- 
factory reduction of the free acidity with this prep.a- 
ration. Ten experiments yielded the following values: 
1.7G, 1.7G (controls) 2.43, 2.34, 2.52, 2.G5, 2.57, 2.40, 
2.82, 2.88, 2.G8. 

3. Magnesium Ti'isilicatc (Chart 11) 

This alkali has received increasing attention re- 
cently (40, 41, 42). Reid (43) found magnesium tri- 
silicate a satisfactory substitute for the alkalies 
commonly employed to control gastric acidity; in the 
same dosage (2.0 gm.) it was slightly less prompt in 
neutralizing action but its effect was somewhat more 
prolonged. This antacid was administered in tablet 
form in 1.0 gm. quantities hourly in six experiments. 
The average pH values; 1.85, 1.59 (controls) 1.C8, 
1.60, 1.51, 1.71, 1.76, 1.G9, 1.67, 1.66, 1.63 indicate no 
reduction of the gastric acidity. It should be noted, 
however, that Mann prescribed 3.5 gm. hourly. In two 
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Chart 12. The effect of varying quantities of colloidal 
aluminum hydroxide on the pH of the gastric contents, 
a. 4 cc. Amounts — 25 experiments; b. 10 cc. Amounts — 25 
experiments; c. 30 cc. Amounts — 22 experiments. 

preliminary experiments with powdered magnesium 
trisilieate the neutralizing effect was much improved. 
The values; 2.0 gins. ~ 2.92 (control) 3.49, 4.27, 3.30, 
2.63, 4.09, 3.09, 2.70, 3.69, 2.10. 4.0 gins. = 1.90, 1.81 
(controls) 4.81, 4.76, 2.91, 5.39, 5.30, 5.50, 4.50, 2.17, 
1 . 88 . 

4. Aluminum Hydroxide (Chart 12) 

Aluminum hydroxide was originally introduced as 
an antacid in 1924. Crohn (45) was the first to in- 
vestigate this antacid preparation in this country. 
He found that it reduced the emptying time of the 
stomach, lowered gastric acidity, and was devoid of 
untoward side effects. Einsel and his associates (46) 
prescribed 4-12 cc. of aluminum hydroxide one-half 
hour to one hour after each of six daily feedings and 
observed a lowering of the free acidity which returned, 
however, to initial levels after the medication was dis- 
continued. Woldman and Rowland (47) found colloidal 
aluminum hydroxide an efBcient antacid. C. R. Jones 
(48) reported that aluminum hydroxide given either in 
4 cc. amounts three times daily or 8 cc. four times 
daily, completely relieved ulcer symptoms. Emery and 
Rutherford (49) studied the effect of colloidal alumi- 
num hydroxide administered in the form of a constant 
drip and also by mouth (60 cc., after dilution three 


times with water, at hourly intervals from 8 a.m. to 
9 p.m.) ; they concluded that “it is po.ssible to secure 
and maintain complete neutralization of gastric 
acidity if colloidal aluminum hydroxide is given in 
large enough amounts.” Bennett and Gill (50) found 
that aluminum hydroxide in doses of one to three 
drams, possessed a neutralizing capacity as great as 
those of ordinary amounts of alkaline powders. In 
contrast to these reports, the studies of Gibson et al 
(27) apparently indicated that aluminum hydroxide 
and aluminum silicate have little neutralizing capacity. 
Ivy and his associates (51), after giving aluminum 
hydro.xide cream and powdered colloidal aluminum 
hydroxide in large amounts daily to dogs for four 
months, concluded that there was no decrease in the 
gastric secretory response. Acid-base studies by Einsel 
et al and by Bennett and Gill support the claim that 
aluminum hydroxide, because of its amphoteric nature, 
does not disturb the acid base balance of the blood. 
The aluminum chloride formed continues to sen’e as 
an acidifying agent (approximately the strength of 
diluted acetic acid). 

In view of these reports and the increasing clinical 
popularity of this antacid, a detailed study of its effect 
on gastric acidity was indicated. The schedule followed 
was the same as in preceding experiments. 

A. Twenty-five exiicriments were performed with 
4 cc. doses of .aluminum hydroxide given hourly. The 
average pH v.alues were: 1.27, 1.50 (controls) 1.72, 
1.70, 1.70, 1.73, 1.77, 1.74, 1.78, 1.71, 1.65. 

B. Twenty-five experiments with 16 cc. hourly 

quantities gave the following results: 1.70, 1.50 (con- 
trols) 1.90, 2.07, 2.14, 2.27, 2.31, 2.25, 2.25, 2.29, 2.0S. 

C. Twenty-two experiments with 30 cc, hourly 

.amounts yielded the following average values: 1.98, 
1.91 (controls) 2.57, 2.87, 2.58, 2.82, 2.81, 3.00, 2.95, 
2.84, 2.92. Because of the excellent results obtained 
with other .ant.acids when used in conjunction with 
atropine, similar studies were carried out with alumi- 
num hydroxide. 

D. Ten experiments with 4 cc. of aluminum 
hydroxide hourly and four 1 milligram doses of 
atropine daily yielded the following results; 1.50, 1.37 
(controls) 1.77, 1.83, 1.93, 1.97, 2.15, 2.00, 2.00, 1.93, 
1.94. 

E. Two experiments with 8 cc. amounts and 
atropine gave the following: 1.85, 1.35 (controls) 1.86, 
2.19, 2.71, 2.69, 2.66, 2.92, 2.47, 2.16, 2.54. ' 

F. Two experiments with 16 cc. quantities and 
atropine resulted in: 1.31, 1.28 (controls) 1.48, 1.91, 
2.27, 2.34, 2.40, 2.29, 2.16, 2.24, 1.91. Those figures 
indicate quite clearly that the beneficial clinical effects 
of aluminum hydroxide aix; not related directly to an 
appreciable reduction in gastric acidity. Increasing 
the hourly quantities of this alkali resulted in slightly 
better control of the free HCl. The addition of 
atropine to the program likewise effected only a slight 
further reduction of gastric acidity, and it is even 
questionable, in view of the small number of experi- 
ments with atropine and aluminum hydroxide, whether 
these variations are statistically significant. 

It is possible that the mere reduction in acidity from 
that of HCl to the acidity of an equimolar concen- 
tration of aluminum chloride is adequate for the pro- 
tection of the diseased area. 
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Several in vitro experiments throw further light on 
the neutralizing action of this antacid.* 

F. The aluminum content of 1 teaspoonful (4 cc.) 
of the particular preparation used in the present 
studies was determined by dissolving in acid, precipi- 
tating with ammonia, and ashing the precipitate of 
aluminum hydroxide. Each 4 cc. was found to contain 

0.58 gra. of aluminum hydroxide. Four cc. were added 
to 50 cc. of 0.150 HCl and the pH was determined 
electrometrically at intervals with continuous stirring 
of the mixture. The immediate pH was 2.20 and in 20 
minutes rose to 4.0; at this level the pH remained 
stationary. The addition of 12 cc. more did not elevate 
the pH any measurable amount. It was deduced from 
these studies that colloidal aluminum hydro.xide was 
slow in action and that it could never raise the pH of 
HCl solutions to more than 4.0 regardless of the 
quantity used. 

A rapidly accumulating mass of evidence indicates 
that aluminum hydroxide has a definite place in the 
treatment of peptic ulcer. The mechanism of its action 
in relieving ulcer symptoms is probably multiple. Al- 
though the present studies show that the neutralizing 
influence of aluminum hydroxide is mild compared to 
other antacids, this preparation apparently affords a 
degree of protection due to its demulcent property 
and its considerable buffering capacity. Adams (52) 
mentions also the influence of colloidal aluminum 
hydroxide in adsorbing such toxins as histamine and 
histamine-like substances, bn gases, and on bacteria, 
removing them from the ulcerated areas. The im- 
portance of this latter effect, however, in promoting 
the healing of ulcer while theoretically plausible, re- 
quires further clinical corroboration. 

DISCUSSION 

The various antacids may be listed, on the basis of 
the evidence presented, as follows, in decreasing order 
of neutralizing capacity; 

1. Calcium carbonate 4.0 gm. 

2. Calcium carbonate 2.0 gm. 

3. “Heavy” powders. 

4. Aluminum hydroxide 30 cc. 

5. “Intermediate” powders. 

6. Tricalsate 4.0 gm. 

7. Tribasic calcium phosphate 4.0 gm. 

8. Aluminum hydroxide 16 cc. 

9. “Simple” powders. 

10. Sodium bicarbonate 4.0 gm. 

11. Aluminum hydroxide 4 cc. 

12. Magnesium trisilicate 1.0 gm. ' 

The studies with atropine indicate that, in decreas- 
ing order of neutralizing efficiency are the following: 

1. (Calcium carbonate 4.0 gm. + atropine 
(“Heavy” powders + atropine 

2. “Simple” powders + atropine 

3. Aluminum hydroxide 4 cc. -t atropine 

4. Atropine • 

It is of interest to compare these results with the 
theoretical neutralizing capacities of the various alka- 
lies. These values were computed on the basis of the 
molecular weights of the different preparations, the 
quantities used, and considering 0.5% (0.143N) as the 

*We are indebted to Dr. Sidney Weinhouse of the department of 
ehemistry for these studies. ' 


normal value for free HCl in human gastric juice 
(53). The following results were obtained; 

1. Calcium carbonate 4.0 gm. should neutralize 559 
cc. of 0.14300 HCl. 

2. “Heavy powder” should neutralize 446 cc. of 
0.14300 HCl. 

3. Tribasic calcium phosphate 4.0 gm. should neu- 
tralize 361 cc. of 0.14300 HCl. 

4. “Intermediate powders” should neutralize 334 
cc. of 0.14300 HCl. 

5. Sodium bicarbonate 4.0 gm. should neutralize 
333 cc. of 0.14300 HCl. 

6. Calcium carbonate 2.0 gm. should neutralize 280 
cc. of 0.14300 HCl. 

7. “Simple powder” should neutralize 250 cc. of 
0.14300 HCl. 

8. Magnesium trisilicate 1.0 gm. should neutralize 
192 cc. of 0.14300 HCl. 

9. Aluminum hydroxide 4 cc. should neutralize 161 
cc. of 0.14300 HCl. 

10. Tricalsate 4,0 gra. (e.xact formula not avail- 
able) ? 

The theoretical neutralizing values do not coincide 
with the actual results except in the case of calcium 
carbonate. It should be pointed out, however, that 
there are other important factors which determine the 
neutralizing effect of any antacid. These include: (a) 
a given quantity of alkali will not always react com- 
pleteb', and (b) the particular rate of reaction and 
limits to the reaction of an individual alkali. Calcium 
carbonate, for example, will react with HCl to yield a 
i-elatively neutral salt (CaCl^) and a weakly dissoci- 
ated acid (H2C03). Tribasic calcium phosphate, on the 
other hand, will react slowly as follows: Ca, (P04)j 
-I- 6 HCl — >- 3 CaC12 -4- 2 Hj P04 — the phosphoric 
acid reducing the pH of the gastric contents, thereby 
increasing the acidity. Aluminum hydroxide will 
react: Al(OH)3 -f 3HCI A1C13 -f SH^O; since 
A1C13 is an acid salt, it also will tend to increase the 
acidity. Magnesium trisilicate will react: Mg2 SiOS. 
2H20 + 4HC1 2MgCl,+3SiO„ + 4H,0. The silicon 
dioxide produced by this reaction is without ant- 
acid properties but it may adsorb toxins, bacteria, 
etc., in the small bowel (52). A comparison of the re- 
sults with magnesium trisilicate in tablet and in 
powdered form suggests that the poor results attained 
with the tablets are due to the fact that, in this 
physical form, there is inadequate interaction between 
the antacid and the free HCl. 

The neutralizing efficiency of any antacid is de- 
pendent not only upon the chemical factors just 
mentioned, but also upon the continued rate of se- 
cretion of free HCl, and upon the loss of gastric con- 
tents via the pylorus (54). Keefer and Bloomfield 
(55) have observed that a high acid curve will be 
reached more quickly if gastric emptying is rapid 
than if the “diluent” is retained in the stomach in 
large quantitj’. One of the important factors determ- 
ining the evacuation time of the stomach is the 
fluidity of its contents (56). In this connection, Lock- 
wood and Chamberlin (13) noted that sodium bi- 
carbonate (4.0 gm.), calcium carbonate (4.0 gm.), and 
bismuth subnitrate did not influence gastric emptying 
in man. Nevertheless, the superiority of calcium 
carbonate may be due, in part, to its relative insolu- 
bility. It is possible that the more. soluble antacids are 
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expelled too rapidly by the stomach to allow sufficient 
time for neutralizing action. 

There is considerable difference of opinion as to the 
effect of atropine on gastric secretion. Many investi- 
gators (57-65) believed that it reduced gastric acidity 
clinically, perhaps by the regurgitation of bile caused 
by relaxation of the pyloric sphincter. Bastedo (66) 
thought that depression of gastric secretion resulted 
only when untoward side effects developed. Porter’s 
studies (67) indicated that atropine in 1 milligram 
doses reduced the volume of secretion obtained by 
histamine stimulation in man by 50 per cent; the free 
acidity was unchanged. Atkinson and Ivy (68) ob- 
served a slight rise in the height of titratable acidity 
but the diminished volume of secretion sdelded a lower 
output of acid for the period of study. Other workers 
(69, 70, 71), found that not only was the total amount 
of secretion diminished, but also the type of secretion 
curve was' altered. The action of atropine apparently 
is pen'pheral, on the vagal neuro-cellular junction, 
paralyzing the vagal neiwe endings connected with 
Auerbach’s plexus (72, 73, 74). Klee (75), Otvos (76) 
and Stranz (77) did not observe any constant effects 
of atropine on gastric emptying time. However, Mc- 
Crea and MacDonald (78) found that atropine given 
intravenously to eats reduced intragastric pressure 
and decreased gastric motor activity. Lasch (79) 
similarly noted, in man, that atropine intravenously 
relieved hypertonicity and hypeiperistalsis. Many in- 
vestigators (62, 73, 80-83) have reported a prolonga- 
tion of gastric emptying time after the administration 
of atropine. In this connection, ive frequently noted 
that much larger quantities of the administered alkali 
were aspirated when the patients were receiving 
atropine as compared to the periods in which this 
drug was omitted. 

The evidence just reviewed indicates tvvo possible 
explanations for the remarkably improved neutrali- 
zation which resulted when atropine was added to the 
alkali and milk and cream program. The reduced 
volume of secretion conceivably will be neutralized 
more effectively by a given quantity of alkali. In fact, 
as already shown in one patient, even smaller amounts 
of alkali will neutralize adequately this smaller volume, 
of gastric secretion. The retarded' gastric emptying 
time, furthermore, will enable the antacid to be re- 
tained in the stomach and favor more complete neu- 
tralization by allowing a longer period of interaction 
between the alkali and the free HCl. The results 
certainly indicate a distinct usefulness for atropine in 
ulcer therapy, particularly in those patients with a 
high gastric secretion. 

SUMMARY 

The neutralizing influence of vaidous commonly used 
antacids was investigated in a total of 290 experi- 


ments performed on 25 patients with healing duodenal 
ulcer. The hydrogen-ion concentration of the gastric 
contents removed hourly was determined by the glass 
electrode method. Control, studies were made with a 
general diet and with hourly feedings of a three-ounce 
mixture of milk and cream. The alkalies were adminis- 
tered hourly; they included calcium carbonate and 
sodium bicarbonate in varying amounts, calcium 
carbonate alone, aluminum hydro.xide, tricalsate, tri- 
basic calcium phosphate, and magnesium trisilicate. 
The effect of atropine on gastric acidity when given 
alone and in conjunction with various antacids, was 
also studied. Some of the results were compared with 
the results of 329 experiments in which the free HCl 
was determined by the usual titration method. Perti- 
nent clinical and expen'mental reports are reviewed. 

CONCLUSIONS 

1. The gastric acidity is slightly and temporarily 
reduced by the administration of food. 

2. The higher the protein and fat content of the 
milk preparations, the greater was the neutralization 
of acid but, at best, this effect was not marked. 

3. Of the various antacids studied, calcium carbon- 
ate in 2.0 or 4.0 gm. amounts hourly is the most 
effective neutralizer of gastric acidity. 

4. Tricalsate, tribasic calcium phosphate and mag- 
nesium trisilicate in the dosage used are progressively 
less effective, in the order named, in maintaining 
adequate neutralization. 

5. Aluminum hydroxide exerted relatively little in- 
fluence on the gastric juice pH although the neutrali- 
zing capacity of 30 cc. doses was appreciable. 

6. Atropine sulphate, given orally in four 1 milli- 
gram doses dail.v, had no influence on the pH of the 
gastric contents, although the volume of secretion was 
apparently reduced. 

7. The gastric acidity w’as most completely con- 
trolled by the use of atropine combined with calcium 
carbonate or with calcium carbonate and sodium bi- 
carbonate. The pH values obtained conform to the 
“proteolytic” neutralization level of Hollander. 
Atropine permits also the effective use of smaller 
amounts of alkali. 

8. The effectiveness of atropine is due apparently 
to the resultant diminution in the volume of gastric 
secretion and the prolongation of gastric emptying 
time. 

9. The influence of an antacid on the gastric 
acidity depends not only upon its individual neutrali- 
zing capacity, but also upon the particular chemical 
reaction involved, the volume of gastric secretion, and 
the emptying time of the stomach. 

The authors wish to acknowledge the valuable assistance 
given by Dr. E. S. Guzman Barron during the early part 
of these studies. 
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URING the past four years, studies in the cellular 
exudates of bowel discharges have been carried 
out in order to determine whether the presence or 
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absence of cells has diagnostic significance. In this 
connection the central problem has been to discover 
whether there is any definite- relationship between 
cellular e.xudates in the bowel discharge and patholo- 
gical change in the bowel mucosa. As a result of ex- 
tensive studies, it has been established that the 
presence of cellular exudates in the bowel discharge 
indicates pathological change in the bowel wall, while 
the absence of cellular exudate points’ to bowel con- 
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ditions not associated with anatomical changes in the 
bowel wall. 

Since amebae may be found mixed in the cellular 
exudate of bowel discharge, it has been necessary to 
combine the study of amebic dysentery with that of 
pathological change in the bowel wall which is caused 
by conditions not connected with amebae. At the same 
time it has been necessai'y to attempt to develop 
methods for obtaining specimens which would prove 
adequate for the accurate study of amebae as well as 
for cells of other origin. It has been generally ac- 
cepted that specimens which contain mucus are the 
best for finding the Endameba histolytica. This is es- 
pecially true if the specimens contain mucus that is 
free from fecal matter and also if they are e.xamined 


immediately after they are passed, while still fresh 
and warm. 

So far, the following methods have been found satis- 
factory for obtaining mucus specimens that would be 
suitable for identifying amebae as well as cells of 
non-parasitic origin. 

The first of these methods is colonic irrigation. A 
colonic irrigation with tepid nonnal saline is con- 
tinued until the return flow is entirely clear of fecal 
matter. The terminal mucus should be obtained for 
e.xamination. In point of fact, fhe best specimens are 
those which are passed by the patient after the irri- 
gation is completed. 

The patient may be given a series of three tepid 
normal saline enemas. The first two should be dis- 




B C 

Plate 1. Epithelial cells from patients with chronic ulcerative colitis. Cells stuck together as in Figs. B and C are 
frequently mistaken for Endameba histolytica. Compare with Plate 2. Methylene blue (wet coverslip preparations). 
Oil immersion 970x. Original photomicrographs. 
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carded, but the discharge following the third should 
be saved for examination. When it is not practicable 
for the patient to undergo this preparation at his 
office, the physician can instruct the patient to have 
the three saline enemas at home. He should, however, 
ask the patient to try to retain some of the third 
enema until he comes to the office, where he can evacu- 
ate it. This method of preparation makes it possible 
for the physician to obtain a clean specimen contain- 
ing mucus which has come from the bowel wall, but 
without debris adhering to it. It also makes it possible 


for the physician to complete a diagnosis for amebae 
within a day. 

179 patients were prepared in accordance with these 
methods, and a total of 248 specimens were studied. 
Endameba histolytica was found in 14, which consti- 
tuted 7.7 per cent of the total number. 

The distinct advantage of studying this type of 
specimen lies in the fact that, even though a cellular 
exudate may be present, the amebae can be readily 
visualized and identified. When amebae are freshly 
passed, they e.xhibit all their characteristics in tropho- 
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Trophozoites of Endameba histolytica. Pig. A specimen from freshly passed mucus. Unstained Note 
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zoite form. When the specimen is studied with Lugol’s 
solution, the nuclear detail of the amebae can be 
readily distinguished; If a cellular exudate is present 
and is studied wth Loefiier’s methylene blue, all cells 
except amebae will absorb the stain immediately and 
can be identified without difficulty. 

Since amebae have characteristics which are not 
possessed by cells of any other type found in bowel 
discharges, it is of first importance for the physician 
to recognize them and to be able to distinguish them 
at all times from every other form of cellular exudate. 

If confusion is to be avoided in the diagnosis of 
amebiasis, it is advisable to adopt a regular method 
of approach when preparing for the microscopic exami- 
nation of specimens: (1) a saline smear, unstained, in 
which he may find motility of trophozoites or the size 
and shape of cysts. Because the nuclei do not show up 
in this smear, it is necessary to have (2) a smear made 
with Lugol’s solution. The nuclear structure can be 
examined with this smear. If there are numerous cells 
in the specimen, (3) a smear with Loeffler’s methylene 
blue will also be required. Other cells and nuclei vdll 
take up the stain immediately. If there is any sus- 
picion that Endameba histolytica may be present, 
there should be (4) a wet smear fixed in Schaudinn’s 
solution and stained with Heidenhain’s iron-hematoxy- 
lin technique. The fixed-stain smear is of special value 
for permanent record, and should therefore always oe 
available for study and for reviewing the case. 

Diarrhea, which may be an important symptom in 
cases of infestation with Endameba histolytica, is also 
important in cases of pathological change in the bowel 
wall which are not associated with amebic dysentery. 
The relationship of diari-hea to the different types of 
pathological change in the bowel wall has not always 
been clear, and consequently has led to serious con- 
fusion in diagnosis. Furthermore the fact that it is 
possible to have cellular exudates independently of as 
well as associated with amebic infestation makes it 
important to establish a differential diagnosis on the 
basis of microscopic study of bowel discharges. 

In this series of studies, Bereovitz (1) showed that 
in the normal individual no cells were discovered when 
bowel discharges were examined under the micro- 
scope, even when the specimens were watery diarrheal 
movements following dosage with epsom salts. It has 
also been sho^^Tl that when cells occurred in the speci- 
mens of bowel contents obtained from seven human 
autopsies they were identical with the cells found in 
the scrapings from the bowel wall at the same location, 
but that they were not similar to the cells found as a 
result of pathological change in living persons. No 
cells were found in the bowel contents of three dogs 
which were given lethal doses of sodium amytal and 
were examined immediately after respiration had 
ceased. 

When specimens from 216 patients who had various 
types of bowel complaint were examined, cellular exu- 
dates were found in the discharges of 142, while none 
were found in 73. The clinical diagnoses of that group 
of 142 patients included ulcerative colitis, carcinoma, 
diverticula, lymphopathia venereum (Prei positive), 
inflammation in varying degrees without ulcerations, 
and atrophy in varying degrees. 

The puipose of this study is to give a detailed de- 
:scription of the cells found, in the 142 patients who 
had positive cellular exudates in their bowel dis- 


charges, and to compare them with the cells found in 
the scrapings from the bowel wall. 

The same technique, described in detail in the first 
paper of this series, has been used throughout the 
entire study. Briefly, it includes a preliminary exami- 
nation of a wet smear with methylene blue. In most 
instances, permanent mounts have been made by fix- 
ation in Schaudinn’s fluid, and by staining with Heid- 
enhain’s iron-hematoxylin technique. These methods 
of staining allow for careful examination of the de- 
tails of the nuclear structure, thus making possible a 
more accurate classification of the types of cell found. 

TYPES OF CELL FOUND IN THE BOWEL DIS- 
CHARGES IN PATHOLOGICAL CONDITIONS 

Bowel discharges from patients suffering from a 
great variety of pathological conditions of the bowel 
wall have been examined. These studies now include 
more than 200 patients, and in some instances the in- 
vestigation has progressed to a point where it seems 
possible to identify with a reasonable degree of accu- 
racy certain types of pathological change in the bowel 
mucosa from the types of cell found in the bowel 
discharges. Details of these investigations will be 
published when completed. 

The following description of cells is based on an e.x- 
amination of freshly passed specimens which contain 
neither preservative nor stain. It will be recorded 
when stains or preseiwatives have been used. 

Largo cells with prominent miclei. These stand out 
from the rest of the exudate as clearly defined cells 
with ectoplasm which is sufficiently sharp and heavy 
to be visualized readily. The size of these cells varies 
from 20 to 30 microns to as much as 150 microns. The 
average, however, is from 20 to 40 microns. Their 
shape is usually oval, round or regular. No protrusions 
of any sort have been seen. Motility has not been ob- 
served at all. although occasionally what seemed to be 
a change in shape has been noticed. But this change 
could not be entirely differentiated from the influence 
of fluid currents under the coverslip. Nothing sugges- 
tive of progressive motility has ever been observed. 
The endoplasm may be either smooth, very finely 
granular, or else it may contain coarse granules. In 
some instances there are definite vacuoles, while es- 
pecially large cells seem to have the most marked 
tendency towards vacuolization. At the present time 
it is not possible to state what influences cause the 
changes in the character of the cytoplasm of these 
cells. 

In the fresh unstained preparation under the cover- 
slip the nucleus is prominent and is easily visualized. 
It is so definite that it can be distinguished even with 
the high dry objective, using the lOx eyepiece. At 
times the nucleus appears to be granular and composed 
of many fine or of relatively coarse granules packed 
into a compact mass. More commonly there is a dis- 
tinct nuclear membrane which is usually relatively 
heavy and solid,' although at times it may appear to 
have a distinct beading composed of coarse bits of 
chromatin matter. The karyosome is usually large, 
heavy, and easily visualized, and it may be situated 
either centrally or eccentrically. In the fresh, un- 
stained preparation the .nucleus often has the appear- 
ance of a, ring, similar to .the so-called ring nuclei 
w'hich are observed ih bacillary dysentei-y. These 
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characteristics are also brought out when the methy- 
lene blue preparation is used. 

In specimens which have been fixed in Schaudinn’s 
fluid and stained as wet preparations with Heiden- 
hain’s iron-hematoxylin, such as is used for the stain- 
ing of intestinal protozoa, the nucleus most frequently 
appears as a ring. It is prominent in the cell, and the 
nuclear membrane is quite solid, although it may ap- 
pear irregular and even beaded when examined under 


a powerful light. The karyosome is prominent and not 
infrequently fine hair lines of chromatin matter may 
appear to pass between the kaiyosome and the nuclear 
membrane. In these cases the nucleus is clear except 
for this distribution of chromatin matter just noted. 
In other instances the karyosome does not appear as 
a solid mass, but divided ; it may even be fragmented. 

These cells also occur when there is a heavy cellular 
exudate of other types. They are numerous enough to 



Plate 3'. Polymorphonuclear leucocytes in cellular exudates from patients with 
Chronic Ulcerative Colitis. Note tendency to “ringed nuclei." Compare plate showing 
micrographs. iron-hematoxylin stain. Oil immersion 970x. Original phot(^ 
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Plate 4. Polymorphonuclear leucocytes in cellular exudates from patients with chronic ulcerative colitis. Note tendency 
to solid nuclei. • Heidenhain's iron-hematoxylin stain. Oil immersion 970x. Original photomicrographs. 
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be seen readily in wet preparations, even though they 
do not constitute the major portion of the cells in the 
exudate. It is most important that they should not be 
confused with Endameba histolytica. The chief charac- 
teristics by which the Endameba histolytica may be 
identified include size, which may be up to 20 microns 
in the trophozoite forms; progressive motility with 
the formation of definite pseudopodia, and differenti- 
ation between endoplasm and ectoplasm. The pseu- 
dopodia of the ectoplasm take part in the progressive 
motility, but when this occurs, the endoplasm does not 
enter the pseudopodia. The cytoplasm is usually finely 
granular, although it may be vacuolated ; it contains 
ingested red blood cells, but no bacteria or other 
particles. The nucleus of the Endameba histolji.ica is 
difficult to visualize in the fresh, unstained prepa- 
ration, but when it is fixed in warm Schaudinn’s 
fluid and stained with Heidenhain’s iron-hemato.xj’Hn 
technique, it appears to be open with fine beading of 
the nuclear membrane and a delicate centrally placed 
karyosome. The Endameba histolytica has the same 
characteristics in the encysted form, although the 
nuclei may be one, two or four in number, bipolar in 
their distribution within the cyst, and at times it may 
be possible to demonstrate a chromatoid body with 
blunt rounded ends. The Endameba histolytica occurs 
also with a scant cellular exudate. But before a cell 
can be identified as Endameba histol.rtica, it must 
possess all these characteristics. If there is a heavy 
cellular exudate containing numerous cells which show 
one or more of the characteristics of this protozoa, 
those cells must be viewed nith suspicion until one 
which is typical in all respects is demonstrated in the 
fixed stained preparations. 

Exudates containing these large cells with promi- 
nent nuclei may be fixed in formalin, embedded in 
paraffin, sectioned and stained with the usual path- 
ological technique, using Delafield’s hematoxylin and 
eosin. When this procedure is followed, the nuclei be- 
come more solid and do not show the same character- 
istics as in the fresh or wet-fixed preparations. 

Polymorphonitclcar leucocytes are readily seen in 
the exudates of the bowel discharges. In the fresh, un- 
stained preparations the nuclei appear as open rings, 
and there are usually two or three such nuclear rings 
in a single cell. Unfortunately, these cells have been 
confused with cystic forms of Endameba histolytica 
when the fresh, unstained preparations have been 
used. 

In order to differentiate between the two forms, it 
should be noted that the nuclei of the cysts of Enda- 
meba histolytica are not readily visualized in the 
fresh, unstained preparation. The chromatoid bars, 
characteristic of the Endameba histolytica cyst, may 
be visualized when unstained, but the nuclei cannot. 
If two or three prominent nuclei are present, it is 
probable that the cells are polymorphonuclear leucocy- 
tes, and the specimen should be re-examined, using for 
this purpose Loeflier’s methylene blue. In this type of 
preparation the nuclei of the leucocjTes may be solid 
or may have open rings in which there is beading of 
the nuclear membrane. Heavy granules of varying 
sizes and shapes are found, both within the nucleus 
and in the cytoplasm. It is also possible by this method 
to determine whether the polj-morphonuclear leucocy- 
tes are segmented or whether they are young forms. 
ttTienever there is any suspicion that cysts of protozoa 


may be present, Lugol's solution should be used in 
order to bring out the nuclear structure. The charac- 
teristic nuclear structure of the Endameba histolytica 
cyst is not present in the polymorphonuclear leucocy- 
tes. As the risk of error is so great, the presence of 
encs'sted forms of protozoa should not be determined 
on a basis of the nuclear contents observed in the 
fresh, unstained preparation. 

Epithelial cells are frequently found in bowel dis- 
charges. Methylene blue preparations are the simplest 
to use for the observation of these cells. As a rule 
they appear to be of different sizes and shapes, and 
have nuclei which are generally round or oval, solid 
or ringed. In some cases, the methylene blue stain 
appears like a solid mass, while in others, it has the 
appearance of an open ring with fine beading. The 
crtoplasm is usually quite smooth, finely granular, 
and it may or may not have coarse masses of varying 
shapes. These cells are entirely different from the 
large cells with prominent nuclei and from the poly- 
morphonuclear leucocytes. 

WTien the cells found in the scrapings of the bowel 
wall are compared with those found in the bowel dis- 
charges of patients who complain of symptoms refer- 
able to the gastro-intestinal tract, it becomes clearly 
evident that they are entirely dissimilar. In point of 
fact, cells have not been found at any time in the 
scrapings from the bowel wall which even simulated 
those found in the discharges of patients with bowel 
complaints. On rare occasions, cells have been found 
in the bowel discharges of patients with symptoma- 
tology that simulated those found in the scrapings. 

In their final report Wenyon and O’Connor state 
“the pus and other cells are probably exudate cells de- 
rived from the outpouring of liquid from lymphatics 
and blood vessels; while the latter (elongated cells 
changed and distorted in various ways are evidently 
derived from the columnar cells of the gut wall itself) 
are exfoliations from the gut wall.” These authors 
suggested also that the cellular e.xudate studies which 
they had carried on in the differentiation of amebic 
and bacillary dysentery might be applied to other con- 
ditions of the bowel. The studies herewith repoi'ted 
confirm entirely the previous work done and also the 
suggestion of Wenyon and O’Connor as to the diag-- 
nostic significance of cellular exudate studies on bowel 
conditions. 

SUMMARY 

Dui-ing the past four years, studies in the cellular 
exudates of bowel dischai'ges have established that the 
presence of cellular exudates in the bowel discharge 
indicates pathological change in the bowel wall, while 
the absence of cellular exudate points to bowel con- 
ditions not associated with anatomical changes in the 
bowel wall. 

The bowel discharges of patients suffering from 
various pathological conditions of the bowel contain 
three well-defined types of cell which may be readily 
identified. These types include- (1) large cells with 
prominent nuclei. These cells have a clearly defined 
ectoplasm. The nuclei have a definite nuclear structure 
which at times is beaded \vith either delicate or heavy 
granules of chromatin matter. WTiile these cells are 
entirely different from the Endameba histolytica, they 
are frequently confused with them and as a result a 
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Plate 5. Bacillary dysentery (Flexner) exudates showing cells which might be confused with Endameba histolytica. 
Oil immersion 970 x. Figs. A, B, C methylene blue wet coverslip preparations. Fig. D formalin fixation, paraffin section 
H & E .stain. Original photomicrographs. 
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mistake is made in the diagnosis and treatment of the 
patient. (2) PoIjTnorphonucIear leucocytes which, in 
the wet stained preparation, may or may not have 
open ringed nuclei or solid nuclei similar to those seen 
in the methylene blue. Those which have open ringed 
and beaded nuclei are frequently mistaken for cysts of 
amebae. However, these may be differentiated by a 
careful study of the specimens. (3) Epithelial cells 
of various sizes and shapes are found. With the 
methylene blue preparation, these may be readily 
demonstrated. 

No cells of any of these types have been found in 
any autopsy specimens that have been examined. They 
are characteristic of pathological change in the bowel 
wall. Studies are now in progress in which an attempt 
is being made to arrive at a provisional diagnosis of 


the type of pathological change in the bowel mucosa 
from the type of the cellular exudates. The results of 
these studies will be made available in the near future. 
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P ROTAMINE insulin was introduced with the e.x- 
pectation of more evenly controlled blood sugai’s 
and comparative freedom from insulin shock. In most 
patients this hope has been realized, but recently there 
have been numerous reports of difficulty in regulating 
certain cases, and of reactions from protamine zinc 
insulin, which are more severe and more difficult to 
relieve than those from regular insulin (1, 2, S). From 
known diabetics entering the hospital we hear fre- 
quently that protamine insulin has been tried and 
given up as unsatisfactory. In some of these cases 
severe reactions occurred only during the period of 
transition from regular to protamine zinc insulin. 
Even a single reaction if severe enough may dis- 
courage both patient and physician from further use 
of protamine zinc insulin, whereas greater familiarity 
with its proper use and more careful supervision 
might have produced satisfactory results. 

Like others (2, 4, 51, we have had patients who 
could not be controlled satisfactorily with protamine 
zinc insulin. In a few patients protamine zinc insulin 
seems not to be as effective as regular insulin. Several 
patients have been found to be more allergic to pro- 
tamine zinc insulin. A small number of patients who 
expected freedom from insulin shock with protamine 
zinc insulin have been disappointed and encountered 
reactions which were more severe than with regular 
insulin. 

Somogj’i (G) has called attention to the unfavorable 
effect of hypoglycemic shock on the course of diabetes 
and the disturbance (7) it brings about in the delicat^ 
and intricate mechanism of glucose distributioiHi^fie' 
body, which is not immediately restored b^^ie' ad- 
ministration of glucose. With the realization of the 
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danger and ill effects of hypoglycemia it was decided 
to make a survey of patients who had taken both 
regular and protamine zinc insulin and compare the 
results. 

The survey included 89 persons who had taken both 
kinds of insulin. None were included who had taken 
protamine zinc insulin for less than G months. Forty- 
three of the 89 patients (48.3%) had no reactions 
from either regular or protamine zinc insulin (Table 
I). While taking regular insulin 42 patients (47.5%) 


Table I. 

Frequency of insulin shock loith regular and prota- 
mine insulin 



Number of 
Patients 

Total number of patients 

89 

No shock 

43 

Shock from regular insulin 

42 

Shock from protamine 

32 

Shock from regular and not from protamine 

U 

Shock from protamine and not from regular 

4 


were subject to hypoglycemic reactions. After the 
shift to protamine zinc insulin 32 patients (36%) en- 
countered reactions. Fourteen patients (15.7%) had 
v,,jijo^actions after being shifted from regular to pro- 
insulin. Four patients who had been free 
-'ftpmC^^S^ns on regular insulin complained of hypo- 
glycehii^c’^^^toms with protamine zinc insulin. 

, _ Of theiSs patients who encountered reactions from 
both ‘ projtamjfne and regular insulin, 21 (75%) ob- 
- peeved less.^requent reactions with protamine zinc 
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insulin (Table II). Two patients had more frequent 
reactions with protamine zinc insulin. 

Decreased severity of reactions with protamine zinc 
insulin was noted by 19 patients (60.7%). Four 
patients (17.8%) stated that hj-poglycemic symptoms 
were more severe with protamine zinc insulin than 
they had experienced with regular insulin. 

Table II 


Relative frequency and seventy of reactions from 
regidar and protamine insulin 


- 

Number of 
Patients 

Pflticnts havintr reactions from both insulins 

2S 

Less frequent reactions with protamine 

21 

Wore frequent reactions with protamine 

2 

No difference in frequency 

5 

Less severe reactions from protamine 

19 

More severe reactions from protamine 

4 

No difference in severity 

G 


The age of the patients studied varied from 17 to 
75 years. No child diabetics were included. Table III 
indicates the number of patients by decades and the 
percentages in each decade which had hypoglycemic 
reactions while taking regular and pi'otamine zinc 
insulin. In each age group, fewer patients had re- 
actions from protamine zinc insulin -than from regular 
insulin. Age does not seem to affect significantly the 
frequency of hypoglycemic reactions. 

The length of time the patients had had diabetes 
varied from 1 year to 30 years (Table IV). No sig- 


Table III 

Age of patients and frequency of insulin shock 


Ape 

Number 

of 

Patients 

Number of Pji 
Reoc 

With ReKular 
Insulin 

tients Havinc 
lions 

With 

Protamine 

11-20 yrs. 

2 

1 (BOC'c) 

0 

21-30 yrs. 

9 

7 <17.7^c) 

6 (66.6%) 

31-40 yrs. 

10 

8 (S0<ro) 

6 (G0%) 

41-50 yrs. 

2G 

12 (AGf^c) 

n (42.3<rc) 

61-GO yrs. 

24 

7 (299*^) 

6 (20.8%) 

01-70 yrs. 

16 

5 (33.37o) 

5 (33.3%) 

71-J>0 yrs. 

3 

2 (GG.G^c) 

0 

Total 

89 

42 (47.1%) 

32 (36.9%) 


nificant relationship was noted between the duration • 
of diabetes and the frequency of hypoglycemic re- 
actions from either regular or protamine zinc insulin. 

As might be anticipated, insulin reactions were 
much more frequent in the undernourished (Table V). 
Twenty-three patients were more than 11% below 
their estimated normal weight. Of these, 15 (65.2%) 
had reactions with regular insulin and 13 (56.5%) 
with protamine zinc insulin. There were 34 patients 
in a group between their normal weight and 10% 
below normal which level has been considered the 


optimum for control of diabetes. In this group of 34 
insulin reactions were slightly less frequent. Nineteen 
patients (55.9%) experienced reactions from regular 
insulin and 15 (44.1%) from protamine zinc insulin. 
It is significant to note that of the 32 patients who 
were above their estimated normal weight, 8 (25%) 
experienced reactions from regular insulin and only 4 
(12.5%) from protamine zinc insulin. The striking 
decrease in frequency of reactions with over-nutrition 
is more pronounced with protamine zinc insulin than 
with regular insulin. 

Since hypoglycemic reactions represent the most 
frequent and difficult problem (4) in the management 


Table IV 

Duration of diabetes and frequency of insulin shock 


Duration 

of 

Diabetes 

1 

Number 

of 

Patients 

Number of Pa 
Reac 

With Regular 
Insulin 

itients Having 
tions 

! With 

i Protamine 

1-4 yrs. 

29 

S (27.6*) 

8 (27.5%) 

5-8 yrs. 

26 

14 (56%) 

9 (36%) 

9-12 yrs. 

12 

4 (33.3*) 

3 (26%) 

13-16 yrs. 

17 

13 (7G.4*) 

12 (70.6%) 

17 plus 

C 

3 (60%) 

0 

Total 

89 

42 

1 

32 


of diabetics using protamine zinc insulin, the follow- 
ing question is raised. In order to take advantage of 
the lowered frequency of insulin shock among the 
better nourished diabetic patients, would it not be 
justifiable and advisable to permit a higher level of 
nutrition than has been considered optimum in the 
past? A favorable effect on the incidence of tubercu- 
losis and other infections might reasonably be ex- 
pected by maintaining diabetics at least at their 
normal weight unless they are very old. 

The amount of actual carbohydrate in the diet 
varied from 100 grams per daj^ to 400 per day (Table 
VI). The majority of patients were given from 150 
to 200 grams per day. Larger amounts were necessary 
for those whose occupation required a high caloric in- 
take and who were inclined to be undernourished. 

No significant I’elationship was established between 
the amount of carbohydrate in the diet and the fre- 
quency of insulin reactions. Reactions were less fre- 
quent among the patients taking lower carbohydrate 
diets but this group represents patients who were 
better nourished and taking less violent exercise. Four 


Table V 

State of nutrition and frequency of insulin shock 


Per Cent 
Above or 
lielow Normal 
Weipht 

1 

Number 

of 

Patients 

Number of Pf 
Reac 

With Regular 
Insulin 

Itients Having 
tions 

With 

Protamine 

0 to —10% 

34 

19 (65.9%) 

15 (44.1%) 

— 11% and less 

23 

16 (65.2%) 

13 (66.5%) 

Above normal 

32 

S (25%) 

4 (12.5%) 
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hundred grams of carbohydrate and a total caloric 
intake of 5000 calories were necessary for satisfactory 
control in one patient, a hard working farm hand. 

In the groups taking larger amounts of carbohy- 
drate, reactions were more frequent but it is probable 
that this increased frequency was due- not to the diet 
but to greater and perhaps more variable physical 
exercise and to the undernutrition which made the 
higher carbohydrate allowance necessary. 


Table VI 

Carbohydrate in diet and frequency of insulin shock 


Carbohydrate 

in 

Diet 

! 

Number 

of 

Patients 

1 

Number of Pa 
Ileac 

With ReKular 1 
Insulin 

itients Havintr 
tions 

With 

Protamine 

1 

100 sm. 

6 

1 ! 

0 

101 to 160 Km. 

34 

IG 

13 

161 to 200 Km. i 

39 

19 

15 

201 to 250 Km. , 

7 

4 

4 

261 to 300 jrm. 

2 

1 

0 

400 Km. 

1 

1 

0 


Insulin reactions were encountered more frequently 
when higher doses of insulin were necessary for ade- 
quate control of the disease (Table VII). This was 
true for both regular and protamine zinc insulin al- 
though reactions were less frequent with protamine 
zinc insulin at all levels. In the group of 30 patients 
receiving 20 units or less per day, 9 (33.3%) had re- 
actions with regular insulin and 6 (20%) with pro- 
tamine zinc insulin. There were 46 patients who re- 
ceived from 21 to 40 units of insulin per day. Of 
these, 24 (52%) encountered hypoglycemic reactions 
from regular insulin and 19 (41.3%) from protamine 
zinc insulin. Reactions were still more frequent in 
patients who required more than 40 units of insulin 


Table VII 

2!f hour insjdin dosage and frequency of insulin re- 
actions 


Insulin 

DosaKc 

Number 

of 

Patients 

Number of Pa 
Keac 

' With RoKular 
Insulin 

.tients Having 
tions 

With 

ProUmine 

20 units 
and less 

30 

9 (33.3%) 

6 (20%) 

21-40-units 

4C 

24 (62%) 

10 (41.3?{,) 

More than 

40 units 

13 

9 (69%) 

7 (53.S%> 

Total 

89 

42 

32 


daily. With protamine zinc insulin reactions increased 
in frequencj' with the increased dosage but to a less 
e.xtent than with regular insulin. Nine (69%) of the 
13 patients who took more than 40 units of regular 
insulin had reactions and 7 (53.8%) from protamine 
zinc insulin. 

Most patients could be controlled with a single daily 
injection of protamine zinc insulin (Table VIII). 
Patients who could not be controlled with one dose 


were given additional injections either of protamine 
zinc insulin or of regular insulin. Patients in this 
latter group, which of course consisted of the more 
severe diabetics, had a higher incidence of reactions 
and were not as satisfactorily controlled as those in 
whom a single dose was sufficient. Fifty units of pro- 
tamine zinc insulin seems to be the maximum dose to 
use safely and efficiently in one injection. 

Seventy-five patients were satisfactorily controlled 
by 1 dose of protamine zinc insulin daily. Twenty-one 
of these patients (28%) were subject to reactions. 
Two doses of protamine zinc insulin per day were re- 
quired by 19 patients and 9 of these patients (47.3%) 
reported reactions. Three patients were given 1 dose 
of protamine zinc insulin and a simultaneous dose of 
regular insulin daily. Two of these patients had re- 
actions. Two patients required 2 doses (morning and 
evening) of protamine zinc insulin and a supplemen- 
tary dose of regular insulin which was given at the 
same time as the niorning dose of protamine zinc 
insulin. Both of these patients experienced reactions. 

Hypoglycemia from protamine zinc insulin develops 
very slowly. Symptoms may 'not occur until an e.x- 
tremelj' low blood sugar level has been reached and 
has been present for considerable time. Blood sugars 

Table VIII 


Number of doses of protamine insulin and frequency 
of reactions 


Number of 
Doses 

! Number of 

1 Patients 

Number of 
Reactions 

Per Cent 

1 of protamine 

1 

76 

21 

28 

2 of protamine 

10 

0 

47.3 

1 of protamine 
and 

1 of regular 

1 

3 

2 

66.C 

2 of protamine 
and 

1 of regular 

Z 

2 

100 


as low as 30 mgm. were reported in bed patients 
who nevertheless were entirely free of hj'poglycemic 
symptoms. When protamine zinc insulin is given be- 
fore bz’eakfast reactions occur most frequently in the 
early morning hours, the ne.xt day, or ju.st before 
breakfast (especially if breakfast is delayed). 

Reactions due to exercise fe.specially unusual e.xer- 
cise) are more apt to occur with protamine zinc 
insulin than with regular insulin. Delayed meals or 
failure to absorb food from the gastro-intestinal tract 
may cause hypoglycemia with protamine zinc insulin 
just as with regular insulin. 

Patients familiar with hypoglycemic reactions re- 
sulting from regular insulin may misinterpret the 
symptoms of hypoglycemia due to protamine zinc 
insulin the first time they occur. This is due to the 
insidious development and changed character of the 
reaction. Hypoglycemia progresses to a lower level 
and more alarming symptoms occur which require 
more than the usual amount of glucose for relief. 
Protamine zinc insulin shock tends to recur rvithin an 
hour or two after the first symptoms have been re- 
lieved, and patients should be informed of this fact. 

Protamine zinc insulin reactions develop so much 
more slowly than reactions from regular insulin that 



104 


American Journal of Digestive Diseases 


there is ample time for their relief by glucose if they 
are recognized. To aid ourselves and our patients to 
recognize the early stages of a reaction, we have 
tabulated the symptoms which occur most frequent^- 
during protamine zinc insulin shock in 43 patients 
who were subject to them. These are shown in Table 
IX in the order of tkeir frequency. 

A majority of the patients listed the same 4 or 5 
symptoms. It will be noted that nervousness and 
trembling (a sensation of trembling in the epigastric 
region) and weakness were the most common symp- 
toms, and occurred in 29 patients (67.4%). Twenty- 
three patients (53.5%) complained of hunger. Sweat- 
ing was noted in 21 instances (48.8%) and is a valu- 
able objective sign which may enable another person 
to suspect the true state. Blurring of vision also oc- 
curred in 21 cases (48.8%). Nineteen patients (44.4%) 

Table IX 

Frequency of various hypoglycemia symptoins in 
patients reporting reactions from protamine zinc 
ins7din 


1 Number of 
Patjenta | 


1. 

Nervousness and treinblins 

29 1 

67.4 

2. 

Weakness 

29 

67.4 

3. 

Hunger 

23 

33.5 

4. 

Sweating 

21 

4S.8 

o. 

Blurring of vision 

21 

•18.8 

6. 

Headache 

19 

i 44.4 

7, 

Faint feeling 

19 

1 44.4 

S. 

Somnolence j 

1 

30.2 

9. 

Dizziness ^ 

' 13 

! 80.2 

30. 

Nausea i 

8 

18.6 

11. 

Parasthesias ' 

1 

16.S 

12. 

Disorientation 

i ^ ' 


33. 

Coma 

5 


H. 

Nn Fuhjective symptom', (diacnosis by ^ 
wife) 

I 


15. 

Hemiplegia (transitory without loss of 
consciousness and relieved by glucose) 

] 

1 


reported headache and the same number complained of 
feeling faint. Somnolence and dizziness were noted by 
13 patients (30.2%) ; 8 patients (18.6%) experienced 
nausea. Parasthesias were observed by 7 (16.3%). In 
6 patients hypoglycemia progressed to the point where 
there was disorientation and in 5 to the point of loss 
of consciousness. One patient has had two attacks of 
transitory hemiplegia. 

Disorientation is obviously a dangerous complication 
and fortunately does not develop often unless early 
symptoms are neglected. One patient, a schoolteacher, 
had noticed hunger and weakness in the early after- 
noon and dismissed these symptoms as not being due 
to hiTDOglycemia. Later she heard herself saying 
things which did not sound "right” to her omi ears. 
She stated this alarmed her at first but soon she did 
not care if her statements sounded right or not. She 
finished her afternoon of teaching and was driven 
home by a fellow teacher. On her arrival home she 
made no reply to her mother’s greeting but went to 


sleep on the sofa. In a short time she could not be 
aroused. Orange juice restored her promptly. 

A second instance of disorientation developed when 
the warning sjmptoms were not heeded. This patient, 
a male, was employed in a large factory. Several hours 
after lunch he correctly interpreted weakness and 
sweating as due to hypoglycemia and started for the 
factory lunch wagon as he had no carbohydrate with 
him. Before he arrived he forgot what he was going 
for and where he was going. His unusual actions 
finally caused him to be taken to the first aid station 
where his condition was correctly diagnosed and 
treated. 

In a third case of disorientation and coma, alcohol 
apparently was a contributing factor. On a holiday 
this patient took a generous quantity of whiskey and 
neglected to eat his lunch on time. Doubtless the 
symptoms which might have warned him of hypo- 
glycemia were attributed to alcohol. His queer actions 
likewise were considered by his family as alcoholic 
until he lapsed into coma from which he could not be 
aroused. Later, glucose administration revived him. 

Insulin reactions as disturbing as these just de- 
scribed have occurred with regular insulin and it has 
been gratifying to note that two of our patients, 
subject to coma without warning while using regular 
insulin, could recognize early symptoms of hypogly- 
cemia due to protamine zinc insulin before the state of 
disoi'ientation or coma was reached. A young man 
who had given up driving his car because of attacks 
of sudden hypoglycemic coma which had resulted in 
several accidents has had no severe hypoglycemic 
shocks since he was regulated with protamine zinc 
insulin. Oddly enough, he is now employed as a truck 
driver. 

The other patient, a woman of 45, had severe dia- 
betes which had never been satisfactorily controlled 
with regular insulin over a period of fifteen years. 
During this time she had been subject to severe hypo- 
glycemic reactions which occurred unthout waiming 
sjunptoms. The reactions began with disorientation 
of variable duration during which the patient knew 
there was something wrong but rarely attributed the 
condition to hypoglycemia. Unless help was available 
from her family the patient lapsed into coma in which 
there were choreiform movements and outbursts of 
hj'sterical crying. After a carefully supeiwised tran- 
sition period this patient’s diabetes was found to be 
much better controlled on one dose of protamine zinc 
insulin wdth a small dose of regular insulin given at 
the same time. A few reactions have occurred at long 
inteiwals and these have been mild because the patient 
is warned of the protamine zinc insulin hypoglycemia 
by a feeling of neiwous excitement which she has 
learned to interpi-et correctly and to treat. 

Transitory hemiplegia, involving the ai-m, leg, and 
face accompanied hypoglycemia on two occasions in 
one patient. This condition, a rare complication, has 
been described as a result of hypoglycemia from 
regular insulin (8, 9). Our patient was a man, 37 
years of age, who had a moderately severe diabetes 
which required 70 units of protamine zinc insulin 
daily for control. An unusual grade of peripheral 
arteriosclerosis was present. Both attacks occurred in 
the morning, and were discovered when the patient 
fell while rising from his bed. There was no loss of 
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consciousness, convulsion, or speech disturbance. Com- 
plete and prompt recovery from each attack followed 
the taking of orange juice. 

. Hypoglycemic symptoms vary greatly in different 
patients but in each patient reactions seem to re- 
produce the same chain of symptoms. Table X indi- 
cates the initial or warning symptom by which 
individual patients have been able to recognize hypo- 
glycemia. Eleven of the 43 patients reported nervous- 
ness or a sensation of trembling as the earliest warn- 
ing symptom. Sweating was noted as the first symptom 
by 8 patients, weakness by 5, and hunger by 5. Three 
patients were warned of impending hypoglycemia by 
nausea. Headache was the first symptom of 2 patients 
and a feeling of faintness by 2 others. 

In two patients who had early morning hypogly- 
cemia, the condition was discovered by their failure 
to waken in the morning at the usual time. For one 
patient a numb feeling around the mouth proved a re- 


Table X 

Initial symptom of hypoglycemia in 43 cases reporting 
reactions from protamine zinc insulin 



Number of 
Patients 

1. Nervousness and trembling 

11 

2. Sweating j 

8 

3. Weakness 

I 5 

4. Hunger 

5 

5. Nausea 

8 

G. Headache 

1 2 

7. yalnl feeling 

! - 

$. Failure to wake 

1 o 

0 . Parasthesias <of face) 

1 

10. Diz£ine.«i8 

I 

ll. in awentanee by wife 

1 \ 


liable warning. Dizziness was the first symptom of 
one patient. A watchful wife who inteipreted a mask- 
like face was able to keep her diabetic husband from 
having severe reactions in another instance. 

DISCUSSION 

The introduction of protamine zinc insulin has made 
the satisfactory control of the diabetic better but more 
complicated. New criteria for the recognition of the 
slowly developing hypoglycemia must become more 
generally knonm if the best management is to be ac- 
complished. The time of the e.xpected reactions is 
shifted from the two to four hour period after in- 
jection to a period si.xteen to twenty-four hours after 
injection. 

Exercise has come to be a more important factor in 
the production of hypogljxemia. Patients using pro- 
tamine zinc insulin are more pi’one to have hypogly- 
cemia as a result of exercise than are patients using 
regular insulin. Such reactions often occur when the 
patient is taking more than his usual e.xercise. Patients 
who can anticipate increased e.xercise on certain days 
or weekends should be warned of the probability of 
reactions. They should suppl.v themselves with port- 


able carbohydrate to treat a reaction and a recurrence 
of it should this happen. Patients who have reactions 
regularly on weekends should take an additional 
carbohydrate meal preceding e.xercise. Reduction in 
dosage on the day of exercise is not feasible becau.se 
of the cumulative effect of protamine zinc insulin. 

Regularity of meals is of greater importance with 
protamine zinc insulin than with regular insulin and 
a delayed meal may permit a reaction to occur. 

Rapidly absorbable carbohydrate and slow acting 
protamine zinc insulin do not form an ideal combi- 
nation since not enough insulin is available for rapid 
oxidation of the meal. Further, between meals there 
may be periods during which there is not enough 
glucose available to cover the insulin which is con- 
stantly being absorbed and the. blood sugar may he 
lowered too far. This uneven matching of available 
glucose and available insulin can be offset to some ex- 
tent by giving an extra meal in the evening. Carbohy- 
drate absorption may be delayed and prolonged to 
some extent by avoiding the monosaccharids or by 
taking cream or other fat with them. 

The partitioning of meals so that the largest meal 
precedes the longest period without food may be use- 
ful. This is particularly so if the protein is divided to 
prox’ide a larger amount at the evening meal. By this 
method, protein which is more slowly digested and 
absorbed than carbohydrate, will provide small 
amounts of glucose over a considerable period of time 
through the gradual deaminization of amino acids. 
This plan which was suggested by Pollack and Dolgor 
(10) is a rational one for providing a steady small 
supply of glucose to match the slow absorption of pro- 
tamine zinc insulin. 

Because of the delayed effect of protamine zinc 
insulin a better control is maintained by dividing the 
diet into at least four feedings, the last of these to be 
given at 10:00 p.m. This plan quite effectively pre- 
vents early morning reactions. Various proportional 
divisions of the food intake have been tried. Some 
authors recommend the diet to be divided into one- 
sixth, two-sixths, two-si.xths, one-sixth and others 
recommend a division of 20%, 35%, 35%, and 10%, 
for breakfast, lunch, dinner and bed time respectively. 
tVe follow the latter plan and have found it very satis- 
factory. 

In changing a patient who has been using regular 
insulin to protamine zinc insulin, the following plan 
seems to provide an interim period free from hjqier- 
glycemia. On the first day four-fifths of the total daily- 
regular insulin dose is administered as protamine zinc 
insulin. If three doses of regular insulin have been 
used the first two doses are given as usual but only- 
half of the third dose is given. On the second day the 
same dose of protamine zinc insulin is given and the 
full first dose of regular insulin but the noon dose is 
halved and the last dose omitted. On the third day 
the same amount of protamine zinc insulin is ad- 
ministered; the breakfast dose of regular insulin is 
halved and the lunch and supper insulin omitted. On 
the fourth day protamine zinc insulin alone is ad- 
ministered. Readjustment of this dose may be neces-' 
sary on subsequent day-s. In our experience fewer 
units of protamine zinc insulin were required for 
adequate control than were necessary when regular 
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insulin was used. Table XI gives this data in tabular 
form: 

It is not unfortunate if a patient has a mild insulin 
reaction during hospitalization so he may be taught to 
recognize the warning signals of hypoglycemia. Every 
new patient should be instructed not to disregard mild 
symptoms but to consider them as possible hypogly- 
cemic manifestations. In our e.xperience nen’ousness, 
a trembling sensation, sweating, weakness, hunger, 
nausea and headache are the most common early 
symptoms and call for a trial administration of 
glucose for relief. Nausea is a particularly disturbing 
symptom with protamine zinc insulin. It should bring 
to mind the possibility of abdominal complications. It 

Table XI 

Plan for substituting protamine zinc insulin for 
regular insulin 

Hctrulnr j ProtRmino Zinc Insulin 

Insulin i 


Dose 

1 Ist Day 

j 2nd Day j 

i .^rd Day | 

I 

4th Day 

lirenkfnst 20 j 

48 prot4iminc 
20 rcKUlor 

48 prolnmine 
20 rcRUlnr 

43 protamine 
10 rejrulnr 

4.S protamine 

Lunch 20 i 

20 rctrular 

10 rejrular 

0 

0 

Supper 20 1 

10 rcgrular 

0 

0 1 

1 

0 


may represent a symptom of hypoglycemia already 
present. It may hinder absorption of ingested glucose 
making intravenous therapy obligatory. If the nausea 
is prolonged beyond the next meal, the possibility of 
later hj'joglycemia should be borne in mind. If nausea 
is present and glucose by mouth does not relieve 
symptoms, hypoglycemia cannot be excluded by this 
fact alone. 

The masking of hypoglycemic symptoms by alcohol 
has happened in only one of our patients and no 
serious result followed. The dangerous possibilities 
from this combination can be readily imagined and if 
patients persist in using alcohol, they should be 


warned of the possibility of unrecognized insulin re- 
actions and of the still greater danger if food is de- 
layed. 

In our experience the most severe reaction' is the 
first one. 'After this the patient learns to recognize 
warning symptoms and because of the slow develop- 
ment of hypoglycemia has ample time to treat them 
with glucose. 

Protamine zinc insulin reactions represent the most 
difficult problem in its administration. By proper 
education and strict supervision at the beginning of 
treatment much can be accomplished toward their pre- 
vention, early recognition and proper treatment. 

SUMMARY 

1. A study was made of hiTJoglycemic reactions in 
89 patients who had taken both regular and protamine 
zinc insulin for at least 6 months. 

2. Fewer reactions occurred uith prolamine zinc 
insulin than with regular insulin. 

3. Patients who had reactions with protamine zinc 
insulin reported them in general to be less severe and 
less frequent than with regular insulin. 

4. Patients who were ovenveight were relatively 
free from reactions with protamine zinc insulin. 

5. Hj^poglycemic symptoms from protamine zinc 
insulin as described by 43 patients were listed in the 
order of their frequency. 

6. Initial or warning sjunpioms of protamine zinc 
insulin shock were given in the order of frequency. 

7. The prevention, recognition and treatment of 
protamine zinc insulin hypoglycemia’were discussed. 
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The Bactericidal Action of Metallic Ions in Broth Containing 

Dehydrated Apple 


By 

IRA A. -pimVlUM, M.D. 
and 

NICHOLAS P. SULLIVAN, M.S.* 


PORTLAND. 

T he treatment of diarrhea, especially in children, 
by mean.s of raw apple pulp was first reported b}' 
Heisler (1) and Mono (2). Since then many workers 
have reported on the use of raw apple, debj’drated 
apple, agar pectin and pectin. Raw apple is not always 
obtainable and because of this, dehydrated apple is 
often used in its place. There are those who believe 
'that the therapeutic action of the apple lies in its 
pectin content and therefore use pectin or agar-pectin 

♦From the NotritJonal Research Laboratory. Department of Medicine, 
Unlrenlty of Oresron hledical School. Portland. Oresron, 

Schmitted October 22. 1939. 


OREGON 

mixtures instead. Other workers believe that pectin is 
only a part of the active comple.x. Frank (3) compared 
apple powder with pectin in four day clinical trials 
and found that apple powder cured diarrhea in 83 per 
cent of the cases while pectin produced cures in only 
16 per cent. Malyoth (4) states that while pectin is 
the primary factor responsible for the effectiveness of 
the apple diet, other substances besides pectin are 
beneficial and sen-e as an aid to it. He further be- 
lieves that it is unnccessarj' to remove pectin from the 
apple in order to make a more efficient therapeutic 
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agent. JIanville, Bradway and McMinis (6) showed 
that pectin acted as a detoxifying agent and concluded 
that this was due to the uronic acid content. The 
authoi's using chemically pure uronic acids, found that 
these acids had a detoxicating action on bacterial 
toxins (6). It is possible that this detoxifying action 
accounts for much of the curative action of the apple 
and pectin. Manviile, Reithel and Yamada (7) have 
determined the sources of uronic acid in the apple. 
They found that pectin contributes 37.5 per cent of 
the uronic acid, and other factors 26.8 per cent, the 
presence of sugar giving an apparent value of 35.7 per 
cent. Recently a number of reports have appeared on 
the use of nickel pectinate and peetinate.s of other 
hea\w metals in the treatment of dysentery and their 
bactericidal action in vitro. Block, Tarnowski and 
Green (8) treated a number of cases of bacillary dy- 
senteiy with pectin and nickel pectinate. They found 
pure pectin to be ineffective while nickel pectinate was 
thought to be of therapeutic value. Arnold (9) studied 
the effect of the ingestion of nickel pectinate upon the 
growth of young rats to determine whether or not 
there was any toxic effect and found that 1256 mg. 
per kilogram of body weight did not influence the 
gron-th curve over an eight week period. Arnold (10) 
also tested the bactericidal action of nickel, cobalt, 
manganese, lead, zinc, copper, calcium and silver pecti- 
nates and stated that pectin possessed no bactericidal 
power while the metal pectinates were bactericidal in 
varying degrees according to the metallic ion. Silver 
pectinate was found to be highly bactericidal while the 
other pectinates acted to a lesser degree. These tests 


were carried out at two hydrogen ion concentrations, 
namely at a pH 6.8 and 4.8. The concentrations of 
metals varied, the nickel being used in 0.3, 0.47 and 
0.8 per cent and alt of the others in 0.5 per cent. With 
the exception of silver pectinate, none of the other 
pectinates showed any exceptional bactericidal activ- 
ity. In the case of nickel, when added in the form of 
a sulfate to pectin (0.05 per cent Ni) at a pH 4.8, the 
bactericidal action was greater than wdth nickel pecti- 
nate (0.8 Ni) at the same pH. In testing the activity 
of the pectinates with B. tjTihosus, S. albus, S. aureus 
and Esch. coli, Arnold showed that silver pectinate 
was the most bactericidal followed by copper and then 
nickel. However, the percentage of metallic ions used 
was high (0.5 per cent) and the pH of 4.8 rather low. 
At a pH 6.8 nickel pectinate allowed an increase in 
groivth of B. typhosus and S. aureus and exerted an 
extremely weak action against S. albus and Esch. coli. 
In this particular tabulation the original ' count was 
not given thus making an evaluation difficult if not 
impossible. 

In view of the fact that Arnold obtained better re- 
sults with a lower concentration of nickel when the 
nickel was added to pectin than he did with the nickel 
pectinate and that throughout his experiments the con- 
centrations of metals were high for the results ob- 
tained, it was decided to conduct the following e.xperi- 
ments. Sulfate salts of copper, cobalt and nickel in 
various concentrations were added to nutrient broth 
and to nutrient broth containing two per cent apple 
powder (pectin content 8.5 per cent). These mixtures 


Table I 

Bactericidal action of copper in broth 


Orjranism Added 

pH 

Concentrntlon 
of Metallic Ion 
in Per Cent 

Time of Exp 

0 

•osure in Hours and Bact 

6 

criftl Counts 

24 

Esch. coli 

5.0 

0.05 

18.000,000* 

0 

0 

'* 

s.o 

O.OI 

25,000,000 

7.400,000 

1,200,000 

M 

G.O 

0.05 

14,000,000t 

0 

C 

.. 

6.0 

0.01 

19,000,000 

6,000,000 

2.400.000 

Staph, aureus 

5.0 

0.05 

25,000,000* 

0 

0 

.. 

6.0 

0.01 

32,800,000 

4,000 

0 

*. *» 

6.0 1 

0.05 

16,600, OOOf 

0 

0 

” ** 

6.0 

0.01 

17,800,000 

6,500 

0 


Bactericidal action of copper in broth containing 2% apple poiuder 


Esch. coli 

' 5.0 

0.05 

I 12.400,0001 

0 

0 

.. 

5.0 

0.01 

16,000.000 

1 .3,100.000 

920,000 

*• 

! G.O 

0.05 

11.200,0001 

I ^ 

0 


6.0 

0.01 

20,100,000 

i 5,300,000 

1.700,000 

StQph. ftureus 

5.0 

; 0.05 

16,600,000^ 

0 

0 

•• 

5.0 

O.Ol 

10.300,000 

5.S00 

0 


G.O 

0.05 

9.000,0005 j 

0 ! 

0 

** ” 

6.0 

0.01 j 

14.600.000 

4.400 

0 


•Cu O.OS at pH 6.0— E, coll 0 hr. 18,000.000: 1 hr. 170.000: 2 hre. 4,000: S hrs. 1400 
S. anrcra 0 hr. 25,000,000: 1 hr. 300,000; 2 hts. 1.200; 3 hre. 0 
ICu 0,05 nt pH 6.0— E. coli 0 hr. 14,000.000: 1 hr. 1,440.000: 2 hre. 20.100; 3 hra. 6.500 
S. aorens 0 hr. 16.600,000; 1 hr. 510.000; 2 hre. 6,000; 3 hre. 101 
ICu 0.05 at pH 5.0— E. coli 0 hr. 12.400.000; 1 hr. 105.000; 2 hra. 2.900 ; 3 hra. 1,150 
S. aorms 0 hr. 16.600.000; 1 hr. 127.000; 2 hre. 1.000; 3 hra. 0 
!Ci) 0.05 at pH 6.0— E. coli 0 hr. 11,200.000: 1 hr, 1,030.000 ; 2 hr. 16.600; 3 hra. 6.000 
S. aurcDs 0 hr. 9.000.000; 1 hr. 200.000; 2 hre. 2.860 ; 3 hra. 63 
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were then adjusted to various pH levels and tested for 
bactericidal action against Esch. coli and S. aureus. 

EXPERIMENTAL 

Beef infusion broth was used as the basic medium 
and to this was added the metallic salt to be tested. 
Duplicate samples received in addition apple powder 
to a concentration of tn-o per cent. Samples of each 


were adjusted to pH 5.0 and 6.0, sterilized by auto- 
claving and the pH rechecked. All of the pH determi- 
nations were made with a glass electrode metei'. Staph, 
aureus and Esch. coli grown for 18 to 24 hours in in- 
fusion broth were then added to the broth being tested, 
counts were taken immediately and at 6 and 24 hour 
intervals. The broth was kept at 3Y° G. throughout 
the test and all counts were made in triplicate and 


Table II 

Bactericidal action of nickel in broth 


Drjranjbrn Added 

1 

pH 

1 

Concentmtion 
of Metallic Ion 
in Per Cent j 

1 

Time of Esep 

0 

osure in Hours and Bact* 

6 

eritti Counts 

21 

Rsch. coli 

t 

' 5.0 

0.05 i 

41,000.000 

110,000 

19,600 


1 5.0 

O.Ol 

20.000.000 

12.000.000 

800.000 


1 C,0 

o.os 

22.000,000 

890,000 

105,000 

.. 

1 6-0 1 

0.01 

18,700.000 

15,000.000 

9.700.000 

Stnj>h nurcus 

1 5.0 

0.05 

35,000.000 

16.000 

I.lOO 


: 5.0 

0.01 

19.000,000 

1.100.000 

74,000 


G,0 

o.os 

1 20,500,000 

j 21.000 

j 4.700 

■ ■■ i 

6.0 

0.01 

1 IC.IOO.OOO 

3,900,000 

1 S80.QQ0 


Bactericidal actioji of nickel in broth containing 2% apple powder 


K«ch. cull ^ 5-0 j 

1 0.05 

36.000.000 

120.000 

8,800 

1 r..o 1 

0.01 i 

24,500.000 1 

10.000.000 

1,000,000 

j 6.0 1 

. , 0.05 

20,600,000 1 

710,000 

83,000 

G.O 

0.01 

21,000.000 

13.600,000 

10.200.000 

Staph, aureus 5.0 i 

0,05 ! 

30,000.000 

17,100 

1,050 

1 5.0 1 

1 0.01 1 

18,900,000 

1.800,000 

80.000 

j GO 

0-05 

IC.000.000 

14,000 

2.800 

j 6,0 

0.01 

17,400.000 

/ 

3.100,000 

920,000 


Table III 

Bactericidal action of cobalt in broth 


Orjranisnj Added 

1 

r>H 1 

1 

Concentration 
<if Metaliic Ion 
in Per Cent 

Time of Ex] 

0 

posuTe in Hours and Had 

0 

:eri»l Counts 

24 

Kbch. coli 

5.0 1 

0.05 

9,100,000 

1.100,000 

0 

.. 

5.0 j 

O.OI 

2.700,000 

710,000 

1,700 

- 

G.O i 

0.0.5 

5.000.000 

900,000 

0 


60 1 

0.01 

' 3.600,000 

980.000 

3,100 

Slnph. aureus 

5.0 

0.05 

15.000.000 

700 

0 


5.0 1 

0.01 j 

3,800,000 

20,000 

97 


6.0 

0.05 

16.000.000 

; 22,000 

0 

.. 1 

6.0 i 

! 

0.01 

2.500.000 

40.000 

162 


Bactericidal actiqn of cobalt in broth containing 20{, apple powder 


E-<ch. coli : 

5.0 j 

0.05 

12.700.000 1 

300,000 

0 

.. 

5.0 1 

0.01 

4.100.000 I 

900.000 

2,200 

.. 

c.o i 

0.05 

6,600,000 1 

600,000 

0 

; 

6.0 

0.01 

4.100.000 ' 

800,000 

4.000 

Staph, aureus 

5.0 ) 

0.05 

14.700,000 1 

110,000 

0 


6.0 

0,01 

3.500,000 1 

15,500 


.. .. 1 

6.0 1 

0.05 

11.800,000 1 

440,000 

0 


6.0 j 

0.01 

4.100,000 1 

61,000 

200 
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averages reported. The tables are self-e.xplanatory and 
give the results of the e.vperiment. 

DISCUSSION 

It will be noted from the tables that broth contain- 
ing copper was the most bactericidal of the three 
metals tested and that it was more active against S. 
aureus than against Esch. coli. Cobalt was next in 
effectiveness and it also showed a more selective action 
against S. aureus. Nickel was definitely bactericidal 
but to the least degree and it, too, showed a selectivity 
for S. aureus. In all cases the action of the salts was 
greater at a pH 5.0 than at pH G.O which is of course 
in agreement with what is knoum of the bactericidal 
action of heavy metals. When mixtures of the salts 
were added to the broth their potency for Esch. coli 
was in the order of Cu-Co>Co-Ni>Cu-Ni and for S. 
aureus was Cu-Co>Cu-Ni>Co-Ni. It will be noted in 
Table IV and V that all viable organisms of S. aureus 
were destroyed within 24 hours in those tubes con- 
taining copper even though the concentration was as 
low as 5 mg. per cent. 

In comparing the action of the metals in broth con- 
taining 2 per cent apple powder, parallel results were 
obtained. The addition of apple powder to the broth 
containing the metals, did not enhance or detract from 
the bactericidal action of the metallic ions. 

The concentration of the metals added in these ex- 
periments w’as much less than those used by Arnold 
(10) and the bactericidal action was even greater. 
Arnold (10) found in one experiment (Arnold Table 
I) that 0.05 per cent nickel sulfate added to pectin was 
more bactericidal than the pectinate containing 0.8 per 
cent nickel. He did not, however, in like manner, test 
the other metals used as pectinates. It should be obvi- 
ous from the above that in the treatment of intestinal 
disorders, the beneficial action of pectin may be en- 
hanced more by the bactericidal action of metals 
when present as salts than when present in chemical 
combination as pectinates. Since the activity of the 


metallic ions increases directly with the hydrogen-ion 
concentration, it would also be advis.able to control 
this factor in their use. 

A number of woi’kers (11, 12, 13, 14) have found 
that the addition of such fruits as apple, banana, 
cranberry, etc., to basal diets tends to raise the 
hydrogen-ion concentration in the intestine. It would 
seem more logical then that if a bactericidal action is 
wanted in the intestinal tract, the addition of the 
metallic salt to the fruit would be more effective. From 
the standpoint of toxicity or cumulative effects, it is 
fortunate that a lower concentration of the metal is 
necessary than when it is present in the form of a 
pectinate. 

The presence of the entire dehs^drated apple in the 
intestine should have a decided advantage over the use 
of pectin alone. While it has been shown that the fruit 
in this form does not enhance the bactericidal effect of 
pectin and the metallic ions, neither does it detract 
from this effect. Other work done in this laboratory 
and elsewhere has shown that apple promotes a lower 
pH in the intestine; brings about an aciduric flora and 
acts as a precursor for butyric acid which is specifi- 
cally more bactericidal than any of the other organic 
acids likely to be present in the intestine. The high 
potency of copper is extremely significant and, since 
it occurs in small amounts in apple (15), provides not 
onlj' an added indication for the use of this foodstuff 
but offers in addition, a possible e.\'planation of the 
effectiveness of apple diets in intestinal infections. 
Since the copper salts were effective in free form, 
sight should not be lost of the fact that sources of 
copper other than the apple may also be present in the 
intestine. There exists, also, the possibility that the 
added presence of small amounts of nickel or cobalt 
might .maintain the effectiveness of copper even at 
lower concentrations. Furthermore, the natural acidity 
of the apple together with the acids developed from it 
in the intestine create an acidity that is within the 


Table IV 


Bactericidal action of mixtures of cobalt, copper and nickel in broth. 


Organism 

Added 

pH 

Concentratio 

Cu 

n of Jfctallic Ions 

Ni 

in Per Cent 

Co , 

Time of Exposi 

0 

ire in Hours and Ba 

C 

cterial Counts 

24 

Esch. coli 

6.0 

0.005 

0.005 


10.400,000 

9.200,000 

2,900.000 

.. 

5.0 

0,005 


0.005 

12,100,000 

85,000 

81 


6.0 


0.005 

0.005 

17.000.000 

1.100,000 

6.000 


6.0 

0.005 

0.005 

0.005 

4,600,000 

67.000 

119 


6.0 

0.005 

0.005 


0,100.000 

11.000.000 

5.600,000 


G.O 

0.005 


0.005 

13.000.000 

201,000 

600 

•• .« 

C.O 


0.005 

0.005 

5.000.000 

2.800,000 

15,000 


6.0 

0.005 

0.005 

0,005 

12.600,000 

so.ooo 

201 

Staph, aureus 

6.0 

0.005 

0.005 


5.700.000 

3,000 

0 


6.0 

0.005 


0.005 

7.300.000 

1.000 

0 

’* '• 

5.0 


0.005 

0.005 

8.800.000 

450,000 

550 


6.0 

0.005 

0.005 

0.005 

6,400,000 

600 

0 


G.O 

0.005 

0.005 


7,500,000 

4.400 

0 


6.0 

0.005 


0.005 

10,800,000 

3,600 

0 

•• •• 

G.O 


• 0.005 

0.005 

6,700,000 

610,000 

1.200 


G.O 

0.005 

0.005 

0.005 

6.200.000 

1.100 

0 
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TABLE \ 

Bactericidal action of mixtures of cobalt, copper and nicicci in broth containing tico per cent apple powder 


CiirxcitrTjliori of Metallic lens in Per Cent 1 Time of Rxi>oeure in Ho'jre nrd Bacterial Coor.ta 




.A-ddtsd 

pH 

Cu 

Ni 

E‘rh ci»l> 

5.0 

0.095 

0.003 


5.0 

0.003 



3 0 


0 .tv> 


3 0 

0.093 

0.003 


G.O 

0.003 

O.C93 


0 

O.Ov". 



n 


0,093 


C 0 

0.003 

O.0C3 

1 * ... r« J' 

3 0 

0.003 

0.003 


5 0 

0.003 



5 0 


0.09> 


5 0 

0.093 

003 ; 


•' (. 

0 093 



t f' 

0 003 

0 003 

■ 


0.003 

0.053 


Co o I C ; e i 



12.300,009 

5. "00,999 : 

3.109.090 

0.003 

10.090.000 , 

07.000 ■ 

VO 

n.on*. 

13.399,009 

910.000 \ 

4.290 

0.093 

?e-'0.onf» 

95.000 ! 

210 



12.000.093 

7.709.009 

0.003 

• in.fiOft.ooo 

120.909 ! 

; 2"^ 


7.290,of>o j 

3.000.090 ' 

19.090 

9.0'»3 

’ 9,lC9.nr-o 1 

r.«.oc9 i 

1 174 


7,3O5.o.-0 

2,«00 

0 

0.093 


1.290 : 

Q 

o.o'.r* 

3.709,0'^9 ; 

499,099 - 

g:o 

0.053 

7.0*9.000 

419 ' 

0 


G.CCfiD.OOO ; 

3,099 j 

0 

0.003 

5.999.000 I 

2-soo ; 

0 

0.003 

7,909.0O5 1 

340,/*00 ' 

1.490 

0.003 

3„399.005 • 

530 i 

0 


ranpe of maximal activity of the bactericidal apent? 
(161. The role of the staphylococcus in intestinal 
upsets cannot be inconsiderable ivhen there is recalled 
the part this organism plays in the production of 
various toxins. 

Another point in the use of apple powder is the 
presence of materials chiefly carbohydrate, of a caloric 
value. It is fortunate that the source of these calories 
is of such a nature that they will combat the develop- 
ment of an acidosis. 

This work and the results of Arnold show that the 
addition to pectin of free metallic ions is more ef- 
fective in vitro than when these metals are in combi- 
nation with pectin. In vivo, it is highly probable that 
enzymatic activity does not allow the metal to be held 
in a bound state for very long. This possibility, if true, 
would explain the differences obtained in the in vitro 
tests. 

CONCLUSIONS 

1. The addition of sulfate salts of copper, cobalt 
and nickel to nutrient broth in concentrations as low 
as 0.01 per cent of the metallic ion was definitely de- 
structive of bacterial grondh (S. aureus and Esch. 
coli). 


2. The efliency of the metallic ions is in the order 
named: copper, cobalt, nickel. 

C. A pH of 5 w.as more effective than a pH of G. 

4. Copper in .association \%'ith nickel or cobalt was 
equally effective at both pHs although its concentration 
w.as reduced to 5 mgs. per cent. 

5. The presence in the culture media of dehydrated 
.apple neither enhanced nor detracted from the effect 
but is adns.able for the following reasons: it provides 
copper; it provides organic acids for proper pH ad- 
justment: it provides materials from which other 
organic acids may be derived in the intestine which 
aid further in pH adjustment and act bactericidally 
them.selves and it provides carbohydrate calories 
which are not only nutritive but which combat aci- 
dosis, 

G. Metallic elements such as copper, cobalt and 
nickel are more effective in smaller concentration in 
the free form than when combined with pectin. 

7. The copper n.aturally present in the apple (and 
perhaps cobalt and nickel) together with small amounts 
of these same minerals present from other sources in 
the intestine, offers a further explanation of the bene- 
fici.a! effect of apple diets in inte.stinal infections. 
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Relationship of the Diet to the Self-Regulatory Defense Mechanism 

III. Organic Acids and Pectin 

By 
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INTRODUCTION 

T he authors have shown in a preceding paper (1) 
that the feeding of a dehydrated apple supplement 
to rabbits increased the hydrogen-ion concentration of 
the intestinal contents. Also the intestinal flora was 
changed from one in which Esch. coli predominated to 
one in which the acidophilic type of organisms were 
dominant. 

Bergeim, Hanszen and Arnold (2), using human 
volunteers, tested the influence of fresh' fruit pre- 
meals (apples, bananas and oranges) upon the passage 
of living bacteria (B. prodigiosus) through the gastro- 
intestinal tract. With all three fruits, the test organ- 
ism was found to be greatly reduced as compared with 
the controls. They further found that the Esch. coli 
were greatly reduced in the subjects fed fruit pre- 

Table I 

Bacteriostatic action of acids showing greatest hydro- 
gen-ion concentration at which there was growth of 
Esch. coli 


Add 

Growth (pH) 

No Growth (pH) 

Butyric 

6.80 

6.50 

l.actic 

6.00 

Lsr. 

Acetic 

4.85 

1 (.50 

Mniic 

4.43 

1 4.20 

Maldc 

4.60 

1 4.35 

Hydrochloric 

4.60 

1 4.40 

Tartaric 

4.85 

i 4.60 


meals. Determinations of the butyric acid present in 
the intestinal contents showed as high an amount as 
578 cc. of 0.1 N. solution. They believed that this 
quantity of butyric acid assisted by acetic acid was 
definitely toxic to Esch. coli. 

Haynes, Tompkins, Washburn and Winters (3), 
using pectin in vitro, found it to be bactericidal to 
Esch. coli at a pH of 5.5, but without effect at a pH 
of 6.0. 

Since our rabbits fed a dehydrated apple supplement 
•showed a decided diminution of Esch. coli and an in- 
creased hydrogen-ion concentration in the intestinal 
contents (1), it was decided to test the bactericidal 
and bacteriostatic properties of pectin and of the 
organic acids either present in the apple or that might 
be derived from it in the intestine. The dehydrated 
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apple used in our experiments contained 8.9 per cent 
pectin. If pectin or any of the organic acids are 
selectively bactericidal, it would help e.xplain the 
change in flora of the gastro-intestinal tract in 
subjects fed apple supplements. 

EXPERIMENTAL 

The test organism used for all of the bacteriostatic 
and bactericidal studies was an Esch. coli No. 260, 

Table II 

BacteHostatic action of mixture of acids 


(Rutyric 4 parts, Lactic 2 pfirts. Acetic 2 parts. Malic 2 parts) 


Control 

pH 

pH j 

pH 

pH 

pH I 

pH 

pH 7.4 

6.9 

C.5 1 

6.1 

5.4 

5.0 

4.8 

<--1-4 + 

— f.-| — j- 

1 

r+4 4 1 

--^4 + 

■f "f" 

+ 

1 “ 


kindly provided by Dr. Harry J. Sears of the Depart- 
ment of Bacteriology. 

The following acids were tested for bacteriostatic 
properties: butyric, lactic, acetic, malic, maleic, tar- 
taric and hydrochloric. The latter was tested because 
of its presence in the stomach and upper small in- 
testine. The acids were added in various amounts to 
nutrient broth and the pH determined with a glass 
electrode pH meter. Each tube was then inoculated 
with Esch. coli from a 24 hour broth culture. Table I 
shows the pH at which there was groivth and no 
growdh for each acid. As shown, the acid having the 


Table III 


Butyric 

Acid pH 

HCl Added to 

Final pH 

1 

j GroTV'th of 

j Esch. coli 

6.0 

.5.6 

Growth 

6.0 

5.4 

Gro%vth 

6.0 j 

5.3 

Growth 

6.0 j 

■5.2 j 

No trrowth 


greatest bacteriostatic action is butyric. The order of 
bacteriostatic action is but}u-ic>]actic>tartaric and 
acetic>h}-drochloric>maleic>malie. 

Since the organic acids would not be found alone in 
the intestinal contents, a mi.xture of butyric, four 
parts; lactic, 2 parts; acetic, 2 parts and malic, 2 
parts, was added to broth and tested at different pH 
values. Table II shows the result of such a mixture. 

Ill 
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The mixture has about the same bacteriostatic action 
as lactic acid alone. 

Butyric acid was further tested by adding it to 
broth until the pH was lowered to G.O. Hydrochloric 
acid was then auded until the desired pH was obtained 
and the bacteriostatic properties of this combination 
determined. Table III shows the results of such a 
mixture. In both the latter instances the presence of 


Table IV 

Figure indicates number of organisms jicr cc. of broth 
with -pectin added to pH as indicated 


Hours 

Exposure 

AppJe 
Pectin 
No. 1 
pH 5.5 

Apple 

Pectin 

No. 2 
pH 5.6 

Citrus 
Pectin 
pH 5.6 

“Non-Acid 
Pectin” 1 
pH 6.5 

Poetic 
Acid 
pH 6.6 

0 

76.000 

59,000 

81,000 

95.000 

79,000 

24 

•116.000 

1,950.000 

SIO.OQQ 

9.220 

5,640.000 

48 

11,060.000 

30,000.000 

12,300,000 

3.776 

31.700.000 

Hours 

pH 5.0 

pH 5.0 

pH 6.0 

pH S.O 

pH 6.0 

0 

56.000 

72.000 

60,000 

74.000 

85.000 

21 

SOl.OOO 

1 2.800,000 

1,100,000 

2.330 

' 2.950.000 

48 

8,600.000 

i 21.600,000 

i 

10.700,000 

34 

23.300.000 


butyric acid improved the effect of lactic, acetic or 
hydrochloric acid above that obtained when these acids 
were used alone. 

BACTERICIDAL AND BACTERIOSTATIC 
PROPERTIES OP PECTIN 
The dehydrated apple used in previous work (1) 
contained 8.9 per cent of pectin. It was thought that 
this fraction should be tested for its bactericidal and 
bacteriostatic properties. Since pectin is quite acid in 
reaction, probably due in part to the pectic acid 
present, this latter fraction was tested also. The 
following materials were used : apple pectin No. 1 
(Speas)*, citrus pectin (B-3780)*, citrus pectic acid 
(B-4136)*, “non-acid pectin” (Grade 100)*, and apple 
pectin No. 2 (produced in this laboratory by F. J. 
Reithel) . 

After our work with pectin had begun, Haynes, 
Tompkins, Washburn and Winters (3) reported that 
the addition of two per cent pectin to nutrient broth 
lowered the pH to 5.0-5.4 and that at these acidities 
there was a bactericidal effect. The organism used 
was an Esch. coli, the same type of organism as 
used in our experiments. Information concerning the 
method of preparation of the pectin used was not 
given and in view of the fact that in our preliminaiy 
experiments we found pectins to vary considerably, it 
was decided to add to our series a duplicate of the 
procedure of these authors*. 

To duplicate the procedure of Haynes et al, two per 
cent of the pectins sterilized at ten pounds pressure 
for thirty minutes were added to nutrient broth. 

*We wish to take this opportunity to express our verj' best appreci- 
ation to the Speas Manufacturing Company ; to W. E. Baier of the 
California Fruit Growers Exchange and to the Sardik Laboratories. 
Inc., for supplying us with generous amounts of apple and citrus 
.pectin, pectic acid and “non-acid pectin.” Since this latter material 
Was sent to us as non-acid pectin and was found to have a pH of 
4,3G in. a 2 per cent solution, we have taken the liberty, of enclosing 
this term in quotation-marks. 

*In U- subsequent report it was stated that the pectin used was ob- 
tained from Sardik Laboratories. We were already in possession of 
a sample of this material which came to us under the label non-acid 
. . pectin and were subjecting it to the tests given in Table IV. Subse- 
. quent work by these investigators showed that the pectin used was 
in reality a nickel pectinate and not pectin at all (4). 


Hajmes found that two per cent pectin added to broth 
gave a pH of from 6.0 to 5.4. The method for de- 
termining the pH and the time allowed for an equili- 
brium to be established was not stated. When we 
tested the above solutions with a glass electrode pH 
meter and allowed sufficient time to elapse for the es- 
tablishment of an equilibrium, the following reactions 
were obtained: apple pectin No. 1, pH 4.60; apple 
pectin No. 2, pH 4.61. Since these determinations were 
lower than those obtained by Haynes et al, these same 
pectins were made up in aqueous solution and added 
to broth until the desired hydrogen-ion concentration 
was reached. It was noted that when the pectins were 
added to broth the mixture did not immediately come 
to a pH equilibrium. Because of this, such mixtures 
were allowed to stand for two to three hours before a 
final pH determination was made. A knoi\-n number 
of Esch. coli were added to the broth tubes and plate 
counts were made at 24 and 48 hours. Table IV shows 
the results of these e-xperimonts. Of the pectins tested, 
only the "non-acid pectin” gave results comparable to 
those of Haynes. The other pectins and pectic acid 
had no bactericidal or bacteriost.atic action at a pH of 
5.5 or 5.0. "Non-acid pectin” showed a bactericidal 
action, but it was not as great as that claimed for it 
by Haynes. 

Although the hydrogen-ion concentration of our 
broth with two per cent pectin added differed greatly 
from that of Haynes, it was thought advisable to test 
the bactericidal power of these solutions. Table V 
gives the results of these tests. In the case of pectic 
acid, the two per cent addition gave a pH of 3.38. To 
give more comparable results with pectic acid, it was 
added to the broth until there was obtained the same 
hydrogen-ion concentration possessed by the apple 

Table V 

Twenty-four hour broth cidt7ires of Esch. coli 0.1 cc. 
added to broth tubes and loop transfer made to 
nutrient broth at hows indicated. Groioth recorded 
as +, no groioth as — 


Time 

of 

Exposure 

SC'r 
Apple 
Pectin 
No. 1 
pH 4.C0 

29r 
Apple 
Pectin 
No. 2 
pH 4.GI 

Citrus 
Pectin 
pH 4.3C 

2rr 
“Non- 
Acid 
Pectin” 
pH 4.3C 

Pectic 
Acid 
pH 3.3S 

Pectic 
Acid 
pH 4.C0 

16 min. 

+ 

-f 

+ 

H' 

-1- 

X 

30 min. 

+ 

-f 


4- 

4- 

4- 

46 min. 

•f 

+ 

+ 

4- 

- 

4 

n hrs. 




4~ 



12 hrs. 

- 

— 

— 

-h 


4- 

20 hrs. 

- 



*4 


4- 

24 hrs. 




— 


4- 

SO hrs. 






-h 


pectin solutions. It will be noted from the results in 
Table V that at pHs of 4.6 to 4.36, the apple and citrus 
pectins were more bactericidal in 12 hours than “non- 
acid pectin.” In Table IV, however, we find the re- 
verse to be true; that is, that "non-acid pectin” is 
more bactericidal at a pH of 5.0.' It would seem that 
the bactericidal property of "non-acid pectin” was due 
to something other than the hydrogen-ion concentra- 
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lion. Furthermore, it might be either that this same 
property is present in the other pectins in a smaller 
amount and that in order to show an effect the hydro- 
gen-ion concentration had to be increased or that the 
results obtained in Table V were due entirely to an 
acid effect. Pectic acid at a pH of 4.G was ineffective 
but at a pH of 3.38 it was quite active. This also is 
pi'obably more of an acid effect than one due to the 

Table VI 


Pectins (2%) in broth buffered with KJ{PO^ to pH 
indicated. Plate counts taken at once and after iS 
hours exposure 


1 

Oripinal 
pH of 2Co 1 

Pectin 

Hours 

Exposure 

puttered to j 

1 pH 4.8S 

Oruanisms 

Per cc. 

Buttered 
to 5.0 
Organisms 

Per cc. 

Apple Pectin ' 


88,000 

101.000 

No. 1 ! 

0 

pH 4.C0 j 

48 

2.760.000 

8.900.000 

Apple Pectin 


67,000 

60.000 

No. 2 ! 

0 

pH 4.G1 

18 

3,100,000 1 

10.600.000 

Citni«? Pectin 

0 

126,000 

70.000 

pH 4.3G 

48 1 

4.560,000 

10.200.000 


0 

65,000 ; 

0.6.000 

pH 4.63 i 

4S 1 

820.000 1 

1.880,000 

Poetic Acid 


90.000 

71.000 

pH 3.38 1 

48 1 

16.400,000 i 

22.000.000 


specific action of pectic acid itself. The loss of some 
of the effectiveness of “non-acid pectin” at a pH of 
6.6 may be due to a decrease in the ionization of the 
active constituent since it has been concluded that the 
effectiveness of this material is not due entirely to 
the acidity it creates. 

With the above in mind, tubes of broth containing 
two per cent pectins were buffered with K„HPOj to a 
more alkaline pH and tested as before. Table VI 
shows the results of these experiments. The plate 
counts made after 48 hours e.\posure show that alka- 
line buffering of pectin destroj^s or inhibits its bac- 
tericidal property though the pH was 4.85-5.0 in both 
instances. The presence of the alkaline buffer was 
least effective in the “non-acid pectin” solutions. 

Since e.xperimental animals fed the dehydrated 
apple supplement showed a decided decrease in Esch. 
coli (1), it was thought advisable to test solutions of 


Table VII 

Bacteriostatic action of dehydrated apple added to 
broth to desired pH 



1 Number of Colonies at pH Indicated 

Hours 

Exposure 

4.G 

5.0 

5.2 

0 

71.000 

63.000 

81,000 

48 

2.760,000 

4,900.000 

1 

15,500.000 


the apple powder for bactericidal and bacteriostatic 
properties. The same procedure used for testing the 
pectins was tried with the apple powder. Table VII 
shows the results of the experiment with dehydrated 
apple. It will be noted that when the apple powder is 
added to broth to a pH of 4.6 no bacteriostatic action 
could be noted. 


It may be that the cultural advantages of the 
presence of sugar are sufficient to nullify any_ detri- 
mental effect of pectin or organic acids. In this par- 
ticular instance, however, the pH -was developed largely 
by malic acids. This acid has been shoivn to be in- 
effective above a pH of 4.2. Furthermore, pectin itself 
has not been shown to be bactericidal in vitro and the 
concentrations reached in this experiment did not 
nearly approach those used in the earlier experiments 
described herein. 

Conditions produced in the test tube do not neces- 
sarily duplicate those present in the intestine. It did 
not require a large amount of dehydrated apple fpH 
3.37-4.1) to bring the broth to a pH of 4.6. Such a 
condition w'hile capable of existing in a test tube is 
hardly possible in the intestine because of the rapid 
removal by absorption of such materials as sugar. 
Furthermore, through absorption, insoluble residues 
are concentrated and from them are produced various 
organic acids as the result of bacterial and enzymic 
activity. These are some of the factors that make it 
very difficult, if not impossible, to simulate intestinal 
conditions in the test tube. 

Nevertheless, it was advisable to test the effect of 
dehydrated apple after thorough alcoholic extraction. 
This removed the various sugars, fat, organic acids 
and the lower polymers of uronic acid. It left the pro- 


Table VIII 

Bactericidal action of alcohol insoluble fraction of 
apple pou’der 


pH 

0 Hour 

1 

24 Hours 

^ 48 Hours 

1 

6.15 j 

5,040,000 

11.680,000.000 i 

1 

32.140.000.000 

5.0 

2,040,000 

1 67.200,000 

fi07.000.000 

4.5 

l.COO.OOO i 

4.710.000 ' 

1 6,500,000 


tein, starch, hemicellulose, lignin and the higher 
uronic acid polymers (pectin). The residue of apple 
after slow extraction for five days was added to broth 
in quantities necessary to produce various degrees of 
acidity. Table VIII gives the results. Again the re- 
sults were nil. Here, then, appears to be an instance 
of a material quite effective in the inte.stine in con- 
trolling bacterial types and growth but entirely with- 
out effect in the test tube. The factors thought to be 
potent in themselves have been shown not to be. Only 
one conclusion seems obvious and that is that such 
materials in the intestine give rise to substances 
which, in themselves, are inimical to certain organisms 
or which, in conjunction with other factors, as for 
example, certain minerals, become highly bactericidal. 

DISCUSSION 

The bacteriostatic effect of butyric, lactic and acetic 
acids seems to be a specific property of these acids 
and not an acid effect. The fact that Esch. coli can 
grow' at a pH of 4.43 produced by malic acid but are 
prevented from growing by butyric, lactic and acetic 
acids at higher pHs seems to prove this point. It is 
not known in what proportion the various organic 
acids exist in the intestine. However, the results 
shown in Tables II and III demonstrate further the 
striking bacteriostatic effect of butyric acid in its 
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ability to improve the inhibitory effect of lactic, acetic 
and hydrochloric acids. 

The bacteriostatic effect of pectin seems to vary 
with its source. Apple pectin is just as effective at a 
pH of 4.6 as citrus pectin is at a pH of 4.36. The fact 
that pectic acid, a purer form of pectinous material 
than pectin, is ineffective at a pH of 4.6 (although the 
amount of pectic acid required to produce a pH of 4.6 
is less than that of apple pectin) while apple pectin is, 
would seem to indicate that the effectiveness of the 
latter material was due to some attached substance. 
At a pH of 5, apple jiectin had lost some of its ef- 
fectiveness while “non-acid pectin” was quite potent 
although an amount smaller than that of apple pectin 
was required to produce a pH of 5.0. It would seem 
therefore that the effectiveness of “non-acid pectin” 
and apple pectin is largely a matter of pH, the former 
having its maximum activity at a pH of 5.0 and the 
latter at a pH of 4.6. When the various pectin prepa- 
rations were made up in a two per cent solution, “non- 
acid pectin” produced the lowest pH (4.361. When 
these solutions were brought to a pH of 4.85 and 5.0 
by the addition of K^HPOj, more had to be added to 
the "non-acid pectin” than to apple pectin. Never- 
theless, in all instances, the bacteriostatic effect was 
lost. Adding enough phosphate buffer to produce a pH 
of 6.0 caused even a greater loss. This is a striking 
effect when it is recalled that “non-acid pectin” at a 
pH of 5.0 was very effective as a bacteriostatic agent. 
The explanation of this effect is not apparent unless 
it be connected in some way with the effect of the 
potassium or phosphate ions upon the active jiart of 
the pectin complex. 

The fact that “non-acid pectin” is most effective at 
a pH of 5.0 and apple pectin at a pH of 4.6 indicates 
the possibility that the active factor associated with 
pectin is not the same in both instances. Furthermore, 
the effectiveness of “non-acid pectin” (nickel pecti- 
nate) at a pH of 4.36 was not as great as that of apple 
pectin at a pH of 4.6. The effectiveness of apple pectin 
at various hydi'ogen-ion concentrations deseiwes more 
study. 


SUMMARY AND CONCLUSIONS 

1. Of the organic acids present in the intestinal 
contents of animals fed fruit supplements, butyric acid 
has the greatest bacteriostatic effect. 

2. The bacteriostatic action of butyric acid is not 
entirely dependent upon the hydrogen-ion concentra- 
tion. 

3. Bactericidal action of the pectins vary with 
their composition, and the pH of the medium. 

4. "Non-acid pectin” was found to be bactericidal 
at a pH of 5. 0-5.5 but the other pectins te.sted were 
not. 

5. As the pH was lowered to 4.6 apple and citrus 
pectin became more bactericidal than the “non-acid 
pectin.” 

6. Pectic acid was le.'ss inhibitory than pectin at 
the same pH. 

7. Solutions of the \’arious pectins brought to a 
pH of 4.85 and 5.0 by K.JfPO, lost their bacterio.static 
effect. 

8. Dehydrated apple powder has no bactericidal or 
bacteriostatic action at a pH as low as 4.0. The re- 
moval of alcohol soluble materials from the apple did 
not improve the anti-bacterial effect in vitro. 

9. The possibility is discussed that the bactericidal 
effect of such food materials as the apple in the in- 
testine is not so much due to substances contained in 
them as to factors dei-ived from them by enzymic 
action. There remains in addition the possibilit.v that 
certain inorganic elements present may be effective 
and that pectin under certain conditions such as an 
optimum pH may e.xert an inhibitory or destructive 
effect upon bacterial growth. 
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Aneurysm of the Abdominal Aorta* 


By 

MAURICE FELDMAN, M.D. 

BALTIMORE, MARVLAND 


A neurysm of the abdominal aorta is a relatively 
• rare condition. It was first described by Vesalius 
(1) in 1557. A suiwey of the current literature on this 
subject reveals a number of single case reports and a 
few reviews. The incidence of this condition in hospi- 
tal records is extremely low, ranging about 0.035 per 
cent. The necropsy incidence however is much higher, 
ranging about 0.173 per cent. The abdominal consti- 
tute 11.8 per cent of all aneurysms. The total number 
of reported cases is less than 500. Nixon (2) in 1911 
collected 233 cases, and Kampmeier (3) in 19.36 
brought the number up to 381. 

*From the Department of Roentcenoloiry, Sinai Hospital. 

Submitted October 27, 1939. 


The majority of cases occur in the negro race, be- 
cause of their high incidence of syphilis. In 335 cases 
there were 292 males and 43 females. 

Three types of aneurysms are recognized ; the saccu- 
lar, fusiform and dissecting. In 34 of 38 cases of ab- 
dominal aneurysm, Lucke and Rea (4) found that SO 
were saccular, 3 fusiform and 1 of the dissecting 
t 3 ’pes. Aneurysmal sacs vary in size, may be either 
small or large. The majority, however, are quite large 
when recognized. An unusually large sized tumor 
mass may at times be visible on inspection of the ab- 
domen. The ability to disclose the aneurysmal mass 
varies, according to its size and position. When the 
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Fir. 1, Case 1. A 24 hour gastio-intestinal roentRcno- 
Kram demonstrating an abdominal aneurj'sm situated 
mesially, adjacent the 2nd and 3rd lumbar vertebra at 
arrows A. Note the calcification of the abdominal aorta 
at arrow B. The psoas muscle is clearly visible, can bo 
seen through the sac. 

aneurysm ari-ses from the anterior wall of the aorta, 
the tumor mass is detected by ite e.vpansile, pulsating 
characteristics, while those arising from the posterior 
wall present greater difficulty in palpating, except 
when they are very large in size. In our two case.s, 
one was very small and not palpable, the other was 
very large and palpable. The mass is frequently ex- 
pansile, a sign which is more or less pathognomonic 
of this condition. According to Osier (5), the presence 
of an expansile tumor mass in the abdomen ju.stifies a 
diagnosis of an abdominal aneur.vsm. However, it 
must be emphasized that all aneurysms do not pulsate, 
and one must rule out the po.ssibility of transmitted 
pulsations. 

Aneurysms may occur in any portion of the abdomi- 
nal aorta. They are most commonly observed in the 
upper segment of the aorta near the celiac axis. The 
site of the aneurysmal mass is usually limited by the 
vertebra and liver, so that nearl.v all abdominal 
aneurysms are situated on the left side. 

Calcification of the abdominal aorta and calcification 
of the aneurysm may be observed in some instances. 
The calcified plaques ma.v outline the aneurysmal .sac 
clearly. In Kanipraeier’.s 68 cases only 3 revealed a 
calcification of the sac of the aneurysm. In 80 cases 
of intra-abdominal aneurysms of all types, Slills and 
Horton (6) found 5 instances with calcified deposits 
in the aneurysmal sac. 

A highly important and not uncommon roentgen 
finding in this condition is the erosion of the vertebra 
by pressure of the aneurysmal sac upon the spine. The 


number of vertebra involved vary, but two oi- more 
bodies are commonly affected. The region most often 
involved lies between the 12th dorsal and 3rd lumbar 
vertebra. The 12th dorsal and 1st lumbar vertebra 
are the two most often involved. An intei’csting pheno- 
menon, characteristic of this condition is the lack of 
involvement of the intervertebral disc. The disc is 
rarely affected in the erosive process until very late in 
the course of the disease. The absence of disc involve- 
ment produces a characteristic pressure deformity of 
the bodies of the vertebra in the fom of a saucer- 
■shaped mid-portion or scalloping. The superior and 
inferior margins of the body adjacent to the discs are 
usually intact. The erosion is smooth and clear-cut 
and varies from a slight pressure defect on the an- 
terior surface to an extensive deformity involving as 
much as one-half of the body of the vertebra. Ordi- 
narily the erosive process continues until a deep exca- 
vation is made producing a crescent shaped deformity. 
It has been pointed out that the pre.servation of the 
disc is attributed to the resiliency of the cartilage. The 
incidence of spinal involvement varies, but it is said 
to be quite large. In 24 of Kampmeier’s 68 cases in 
which studios of the .spine were made, 18 or 75 per 
cent of these yielded evidence of erosion of the 
vertebra. Vertebral erosion may bo so marked as to 
cause compression of the spinal cord. Gregory f8) 
emphasized that compression of the spinal cord as a 
complication of abdominal aneurysm has received but 
too little attention. Weingrow and Bray (9) report a 
ca.se of abdominal aneurysm in which lipoidol injected 


-■'■J 

' 1 



FifT, 2, Case 1. Lateral view of abdomen, the aneurvsmal 
sac is sho\\Ti at arrows A. Calcification of the abdominal 
aorta is demonstrated at arrows B (retouched). The 
lumbar vertebra do not show eWdence of pressure erosion^ 
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Fig. 3, Case 2. Demonstrates a large fusiform abdomi- 
nal aneurysm in a preliminary roentgenogram made in 
the supine position. The sac extends from the 12th dorsal 
vertebra to the 4th lumbar vertebra (retouched). Note 
the psoas muscle is clearly visible. 

into the spinal canal revealed an obstruction due to 
pressure. 

Pressure deformities and bone erosion of tlie lower 
left ribs and also separation of the ribs have been 
noted in some eases of abdominal aneurysm. Farmer 
(7) directs attention to signs of rarefaction of the 
lower left ribs and also the transverse processes of 
the left side of the lumbar vertebra as the result of 
pressure. 

Abdominal aneurysm frequently terminate by re- 
troperitoneal and intraperitoneal rupture. It may, 
however, rupture into the abdominal viscus. Rarely it 
may rupture through the diaphragm into the pleural 
cavity. Such instances were reported by McClure (10;, 
and by Croly and Graves (11). A ruptured aneurysm 
may in rare instances produce an intestinal obstruc- 
tion. The necropsy incidence of rupture of abdominal 
aneurysms vary. The following table presents the inci- 
dence in a large series of autopsy cases. 


- 

Autoji'sy 

Cases 

Rupture 

Rupture 

Into 

Duodenum 

Rupture 

Into 

Abdominal 

Viscos 

Neely (12) 

1.385 

5 

1 


Knmpmeiep 

»81 

1 

4 

1 

10 

Nixon (2) 

233 

149 


3 

Marlow and 
Doubler 
(13) 

214 



5 


Owing to the close proximity of the duodenum to 
abdominal aneurysms, rupture into this portion of the 
intestine occur with greater frequency than in other 
parts of the gastro-intestinal tract. 

Clinicallj' the condition manifests itself variously. 
It may not produce any clinical manifestations what- 
soever, but on the other hand, may cause considerable 
abdominal distress, depending upon the amount of 
pressure on the neighboring organs. It is interesting 
to note that of the 80 cases of intra-abdominal aneu- 
rysms reported by Mills and Horton, gastro-intestinal 
symptoms were present in only 7 instances or 8.08 per 
cent. 

CASE REPORTS 

During a jieriod of five years two cases of abdomi- 
nal aneurysm were encountered at the Sinai Hospital. 
A brief report of these two cases is presented. 

Case 1, S. P., male, aged 03, complained of pains in 
both arms and legs with some difficulty in walking. He 
also complained of genito-urinary symptoms, such as drib- 
bling and incontinence. There was evidence of a chronic 
myocarditis and cardiac insufficiency. There were no 
clinical manifest.ations that indicated the presence of an 
abdominal aneurysm. There was a prostatic benign hyper- 
trophy. Studies of the kidney including pyelographic 
examination yielded evidence of a hypernephroma of the 
right kidney. The Wassermann test was negative. A 
routine roentgen examination of the gastro-intestinal tract 
showed a small 5>i hour gastric residue, othenvisc nothing 
abnormal was found. The gastro-intestinal films showed 
a shadoiv in the left upper quadrant situated mcsially, 
close to the spinal column. A lateral view showed the mass 
connected with a calcified abdominal aorta. The aneu- 
rysmal sac also revealed evidence of calcification. The 



Fig. 4, Case 2. Roentgenogram of the stomach illustra- 
ting a large pressure defect, compressing the pyloric 
portion of the stomach. Note the mucosa rugae are not 
effaced. The stomach is displaced toward the left side. 
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small aneurysmal mass was not palpated. A roentgen 
diagnosis of abdominal aneurysm was made. 

Case 2, II. G., female, aged 74, referred to the Sinai 
Hospital by Di'. A. L. Homstein. She presented marked 
hypertensive cardiovascular disease with cardiac insuf- 
ficiency and hypertrophy. Her blood pressure was 190/136. 
Wassermann test was negative. Examination of the ab- 
domen revealed a large mass, palpated on the left side 
mesially. This mass was not definitely expansile. A gastro- 
intestinal roentgen study revealed a large filling defect in 
the pyloric portion of the stomach. The rugae in the de- 
fective area was not entirely effaced. The defect was 
definitely due to pressure from an extrinsic mass. There 
was also a duodenal diverticulum. A roentgen diagnosis 
of an e.xtrinsic mass causing pressure upon the stomach 
was made. A preoperative diagnosis of a possible abdomi- 
nal aneurysm was made by Dr. T. S. Cullen. 

DIAGNOSIS 

The diagnosis of abdominal aorta aneurysm is fre- 
quentl}' attended with great difficulty. It should be 
considered in all retroperitoneal tumors, especially 
those arising on the left side and mesially. The con- 
dition may elude discovery in spite of a thorough in- 
vestigation. A preliminary roentgenogram of the ab- 
domen made in the supine position will often reveal 
an aneurysmal tumor mass adjacent to the spinal 
column. At times calcareous plaques in the wall of 
the sac will clearly outline the aneurj'sm. Fluoroscopic 
e.vamination may disclose a fi.xed mass when palpable, 
which does not move with respiration. The mass is 
adherent mesially and is not connected to any of the 
radiahle organs. The mass may be seen to pulsate at 
times. The psoas muscle is not generally obliterated 
in the uncomplicated case, but in cases of retroperi- 
toneal hemorrhage or rupture, the outline of the psoas 
muscle may be obscured. The left kidney may be dis- 
placed peripherally to the left. In cases of rupture 
retroperitoneally, the kidney outline may be obscured. 
If rupture has occurred, a diffuse density may be .seen 
in the retro])eritoneal space. If the aneurysm is lo- 
cated high up under the left diaphragm it may be 
brought out in relief by the air bubble in the stomach 
or air in the colon. A lateral view of the spine will 
often disclose the typical scalloped appearance of the 
vertebra. 

A gaslro-intestinal examination will frequently re- 
veal .signs of extrinsic pressure in the stomach. The 
stomach may be displaced toward the left side and 


anteriorly. The left colon may also show evidence of 
pressure and downward displacement when the tumor 
sac is very large. The pressure defect and displace- 
ment of the stomach depends upon the position and 
size of the aneurysm. When the aneurysm is situated 
in the upper segment of the abdominal aorta, pressure 
changes in the stomach are more apt to be observed, 
while those that occur in the lower portion of the aorta 
do not as a rule produce gastric pressure. A gastro- 
intestinal fluoroscopic study may occasionally reveal 
abnormal transmitted gastric pulsations, due to the 
pulsating aneurysm against the wall of the stomach. 
There is often pressure on the third portion of the 
duodenum. Washburn and Wilbur (14) point out that 
obstruction of the 3rd portion of the duodenum is 
relatively common. The aneurysmal mass does not as 
a rule move with respiration and when situated close 
to the diaphragm, may be seen to separate from it. 

A roentgenogram of the chest may disclose an ele- 
vation of the left diaphragm and heart .shadows as a 
result of pressure from below. In the case of a 
spurious aneurysm Kieilherg (15) points out that a 
rounded hernia-like protrusion of the posterior portion 
of the diaphragm may simulate a neoplasm. Various 
special roentgenographic procedures have been recom- 
mended in order to better demonstrate the aneurysmal 
mass. Spangenberg, Munist and Letjman (IG) advo- 
cate the use of aortography by the injection of an 
opaque medium into the aorta in order to outline, the 
sac. Pneumoperitoneum has also been used by some 
as an aid in outlining the aneurysm. Air insufflated 
into the colon may in some instances bring out in re- 
lief an aneurysmal sac. 

STOIMARY 

Aneurysm of the abdominal aorta is a relatively 
rare condition. In a period of five years only two 
cases were obseiwed. The condition may be diagnosed 
roentgenologically in a large percentage of cases. The 
roentgen criteria of a tumorous sac formation, calcium 
deposits in the sac, retroperitoneal mesial position of 
the tumor, a ma.ss demonstrated to be outside of the 
gastro-intestinal organs, which cause pressure and 
displacement of the .stomach; pressure erosive defects 
of the vertebra and an e-vpansile tumor mass, are signs 
of aneurysm of the abdominal aorta. Two cases are 
reported with a survey of the literature. 
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The Emptying Time of the Normal Human Stomach as Influenced by Acid 
and Alkali With a Review of the Literature*^ 


By 

EDWARD J. VAN LIERE, Ph.D., M.D. 
and 

CLARK K. SLEETH. M.D. 


MORGANTOWN. 

I T is commonly believed as established that alkalies 
cause the stomach to empty faster and acids cause 
it to empty slower. When one, however, reviews the 
literature pertaining to the subject, from the view- 
point of methods used, the evidence submitted, and the 
discrepancies reported, one finds that the matter is 
not as well established as it should be in view of the 
common use of alkalies and acids in therapy. In order 
to support the truth of the preceding statements, the 
literature will be briefly reviewed; this is necessary 
also in order to gain a proper perspective of this 
problem. 

REVIEW OF THE LITERATURE 
Hirsch is usually regarded as the first worker to 
investigate the action of acids and alkalies on the 
stomach. Reports may be found in the literature, how- 
ever, bearing on phases of this problem which antedate 
Hirsch’s work by nearly a quarter of a century. Kuss- 
maul (1) in 1869 reported that gastric peristalsis was 
greatly Increased when the stomach was insufUated 
with carbon dioxide; this substance is, of course, a 
very weak acid. Jaworski (2) in 1884, also reported 
that gastric emptying was hastened by carbon dioxide. 

Alvarez (3) has emphasized the fact that consider- 
able interest had been shown in the action of acids 
and alkalies on the stomach and on the pylorus before 
the work of Hirsch appeared. Eu’ald and Boas (4) in 
1868, stated that their experiments suggested that the 
presence of acid controlled the pylorus. Von Pfungen 
and Ullman (5) in 1887, observed that in a patient 
with a gastric fistula the tone of the pylorus was 
affected by acids and alkalies. The.v found that 0.3 
per cent of hydrochloric acid produced no particular 
change in the activity of the stomach, but alkali in- 
creased the number and depths of gastric peristaltic 
waves. Oppenheimer (6) in 1889, was well acquainted 
with the prevalent ideas concerning the role acid was 
thought to play in controlling pyloric opening, but he, 
with prophetic insight, suggested that the opening of 
the pylorus was probably a function of the bowel 
rather than the stomach. Ewald (7) , in 1891, however, 
wrote that most authors were inclined to the view that 
gastric emptying depended normally upon the degree 
of acidity present. 

Hirsch investigated the action of acids and alkalies 
on the stomach in dogs with duodenal fistulae; making 
his first report in 1892 (8) he concluded that neutral, 
alkaline or acid solutions had no effect on the pylorus. 

*This research was made possible throuch a Krnnt from the Thera- 
peutic Research Committee of the Council on Pharmacy and 
Chemistry of the American Medical Association. 
tProm the Department of Physiology, West Virginia University, School 
of Medicine. Morgantown, West Virginia. 

Submitted October 16. 1939. 
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A year later (9), however, he came to the conclusion, 
after working with certain inorganic and organic 
acids (phosphoric, tartaric, sulphuric, butyric, citric 
and lactic acids) that the action of acid on the in- 
testinal mucosa influenced the emptying of the 
stomach.. 

Serdjiikov (10), in 1898, made a careful study of 
the action of acids and alkalies on the pylorus and on 
gastric emptying. Using dogs with chronic gastric 
and duodenal fistulae, he obseiwed that neutral water, 
0.25 per cent and 0.5 per cent of sodium bicarbonate, 
hydrochloric acid of like strength, and the normal 
gastric juice of dogs left the stomach about wth equal 
rapidity, with the possible exception of the alkali 
which he felt probably left the -stomach a little faster. 
VTien solutions containing acid, however, were placed 
in the duodenum,- ga.stric emptying was retarded. 

Moritz (11), in 1901, using man as a subject. and 
using the stomach tube method, confimed the fact 
that strong acids slowed the emptying time of the 
stomach. Meyer (12), in 1903, studied the rate of 
gastric emptying in men with subacid and h.vperacid 
stomachs. He used two types of test meals, one which 
consisted principally of carbohydrates and another of 
proteins. The stomachs were pumped out at the end 
of an hour and the amount of dry substance remaining 
was determined; no significant difference was ob- 
seiwed. Lintvareff (13), in 1903, working witli dogs 
with gastric and duodenal fistulae, came to the con- 
clusion that the acidity or the alkalinity of the gastric 
contents had no effect upon the passage into the duo- 
denum of the initial portion of the meal. 

Carnot and Chassevant (14), in 1905, studying the 
effects of acidity and of osmotic pressure at the same 
time on gastric emptying found that strong acids 
leave the stomach slowly, but if the osmotic pressure 
reached a certain, point they left the stomach rapidly. 
Hedblom and Cannon (16), in 1909, reported that 
acid solution up to 0.25 per cent iiastened gastric mo- 
tility and that it was only when 1 per cent of acid was 
used that the motility was lessened. Tabora (16), in 

1911, using man as a subject .md using the X-ray, 
found that if hydrochloric acid were added to bismuth 
and the latter ingested, gastric emptying would be 
markedly retarded. He failed to mention what 
strength acid he used. Cowie and Lyori (17), in the 
same year, working with infants, found that the ad- 

■ dition of either acid or alkali to the meal retarded the 
emptying of the stomach. Binet and Lebon (18), in 

1912, working with patients who suffered from various 
gastric maladies, reported that the ingestion of 5 
grams of sodium bicarbonate stimulated gastric mo- 
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tility. A dose of two and one-half prams had no effect 
on gastric emptying and 10 grams caused some inhi- 
bition. They concluded that the carbon dioxide liber- 
ated by the hydrochloric acid in the stomach caused 
the increased gastric motility. 

Lenk and Eisler (19), in 1913, reported that .strong 
acid solutions delayed gastric emptying. They also re- 
ported that alkalies hastened gastric emptying. Their 
e.xperiments, however, could hardly be considered 
physiologic since they gave 2 “coffee-spoonfuls” of 
magnesium oxide to cats. As Alvarez (3) has sug- 
gested, their e.vperiments belong more to the field of 
pharmacology than physiology. Ladd (20), in 1914, 
working with infants, found that if sodium bicarbon- 
ate were added to the food, gastric emptying was 
hastened. 

In 1915, Spencer, Meyer, Rehfuss and Hawk (21) 
determined gastric emptying time in adults by means 
of a stomach tube. They reported that 5 per cent 
sodium bicarbonate remained in the stomach until the 
alkalinity was reduced — by secretion of hydrochloric 
acid — to a point where it was no longer irritating to 
the duodenum. One per cent of sodium bicarbonate, 
however, hastened gastric emptying: they felt thiit 
this concentration of the alkali either increased gastric 
motility or opened the pylorus. 

Neilson and Lipsitz (22), in 1916, studied the 
gastric emptying time in man also using the stomach 
tube method. Five hundred cc. of water was used as 
a control. The effect of hydrochloric acid (1 per cent) 
was studied and also the effect of sodium bicavoonate 
(5 grams in the 500 cc. of water). They reported that 
normal acidity caused more rapid gastric emptying 
than artificially produced hyperacidity and that the 
artificially produced alkalinity caused the stomach to 
empty slightly less rapidly than water under normal 
conditions, but the sodium bicarbonate did not retard 
gastric emptying as much as did the acid. Egan (2.3), 
in the same year, also working with man as a subject 
and using liquids given b.v the stomach tube, reported 
indeterminate results with acids on the gastric empty- 
ing time. Theile (24), in 1917, also used the stomach 
tube on humans. He used milk, however, in his studies 
and came to the same conclusion as did Egan, that 
acid had but little effect, if any, on gastric emptying. 
He did find, however, that moderate aikalinization 
hastened gastric emptying. 

Morse (25), in 1916, working with pithed splanchni- 
cotomized dogs, found that neutral water loft the 
stomach faster than that which had been acidified. In 
fact, he reported that the stronger the acid, the greater 
the gastric delay. McClure. Reynolds and Schwartz 
(26), in 1920, investigated the action on the human 
pylorus of acids and alkalies instilled by a tube on 
both the antral and the duodenal sides of the pylorus. 
On the antral side these substances had no effect on 
the sphincter, but on the duodenal side they observed 
duodenal antipei'istalsis accompanied either by pyloro- 
•spasm or inhibition of antral peristalsis in two 
instances. Carnot and Koskowski (27), in 1922, using 
both dogs and man, reported that carbonic acid 
Imstened gastric emptying. In man they found th.at 
either installation of the carbonic acid in the stomach 
by means of an Einhorn tube or by subcutaneous in- 
jection, notably augmented gastric motility. Baird, 
Campbell and Hern (28), in 1924, using man as a 
subject and using both stomach and duodenal tubes, 


reported that in order for acid solutions to leave the 
stomach rapidly, partial neutralization was nece.s.sary. 

Ortner (29), in 1927, working with dog.s and u.'^ing 
a Dastre cannula, which he placed a few ccntimeter.s 
below the pylorus, found that alkaline fluid passed 
through more readily than did acidified fluid. Hydro- 
chloric acid above the strength of 0.3 per cent inhi-' 
bited relaxation of the sphincter. Marks (30), a year 
later, working with dogs with duodenal fistulae, found 
that with the increase in the acidit.v of the me.’il, there 
was a concomitant delay in gastric emptying. Degenor 
(31), in the same year, using methods very similar to 
those of Spencer, Moyer, Rehfuss and Hawk (21 ) con- 
firmed their previous work. 

Serb}' and Dooley (32), in 1930, placing the isolated 
frog’s stomach in an oncometer, studied the effects of 
acidity and basicity. They reported that hydrochloric 
acid (0.4 to 0.8 per cent) favored peristalsis and 
caused a freer outflow from the stomach; alkali 
(sodium hydroxide 0.05 to 0.07 per cent) was found 
to decrease the number of antiperistaltic waves and 
to reduce the output. 

Elman and Rowlette (33), in 1931, studying the 
ga.stric emptying time in dogs which had had a 
pyloroplasty, found that postoperative!}' a solution of 
a 0.5 per cent hydrochloric acid was e.xpclled more 
rapidly than it wa.s before the pyloroplasty was per- 
formed. Stewart and Boldyreff (34), in 1932, working 
with dogs with gastric fistulae. found that the stomach 
evacuated a solution containing 0.5 per cent of hydro- 
chloric acid about at one-third the speed of that of the 
same amount of water. 

Thomas, Crider and Mognn (35), in 1934, working 
with dogs with gastric and duodenal fistulae, reported 
that hydrochloric acid injected into the stomach near 
the pyloric sphincter had no significant effect on the 
tonus of this structure. When hydrochloric acid }vas 
placed in the duodenum, however, there was a tempo- 
rary increase in the tonus of the pyloric sjfiiincter 
which was followed by a moderate relaxation and in- 
hibition of the rh.vthmic contractions. These authors 
pointed out. however, that acid of sufficient strength 
to cause an increase of pyloric tone probably does not 
reach the duodenum under normal conditions. 

Shay and Gershon-Cohen (36), in the same year, 
studied the effects of hydrochloric acid (0.09 to 0.53 
per cent) and sodium bicarbonate (1 to 5 per cent) on 
gastric motor function and on the pylorus on man. 
Three types of patients were selected: a group who 
gave a normal gastric secretory response to the Ewald 
test meal; secondly, a group whom they classified as 
hyperchlorhydrics ; and thirdly, a group classified as 
achlorhydrics. They reported that the effects of acids 
and alkalies on gastric emptying depended upon the 
gastric secretory response of the subject. Weak acid 
( 0.09 to 0.23 per cent) added to the test me.al had no 
effect on the gastric emptying time on patients who 
responded normally to the Ewald nieal or to the group 
of hyperchlorhydric patients. It caused a marked delay 
(50 to 150 per cent), however, in the achlorhydric 
patients. Strong acid (0.24 to 0.53 per cent) cau.sed 
a marked delay in all three groups of patients. 

When 1 per cent of sodium bicarbonate was u.sed, 
the gastric emptv'ing time was decreased in the normal 
and in the h}'perchIorhydric group, but no effect was 
obsen-ed on the achlorhydric group. W’hen a 5 per cent 
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sodium bicarbonate solution was used, the effect on the 
gastric emptying of the normal group was indetermi- 
nate; in the hyperchlorhydi-ic group a decrease was 
noted in 6 out of 7 patients; in the achlorhydric group, 
however, the 5 per cent solution of sodium bicarbonate 
caused a definite retardation of gastric motility in all 
the patients. 

These authors insist that in order to interpret 
properly the action of acids or alkalies on gastric 
emptying time, the gastric secretory response of the 
subject must be known. They further believe that 
some of the conflicting results reported in the litera- 
ture are due to taking no cognizance of this fact. 

From this review of the literature, it may be seen 
that the effect of acids and alkalies on the stomach 
and the pylorus has engaged the attention of both pro- 
fessional physiologists and clinicians for many years. 
The literature shows that most workers agree that if 
strong acid be added to the gastric contents, gastric 
motility is inhibited, whereas weak acid has an inde- 

Table I 

Effect of hydrochloric acid on gastric emptying time 


Subject 

Number 

Nonual 

Hrs. 

After 

HCl 

Per Cent 
Change 


1.66 

2.12 

+27.7 

2 

2.33 

2.87 

+23.2 

3 

l.9t 

2.25 

+16.0 

4 

2,33 

2.67 

+ 14.6 

5 

2.25 

2.50 

+ U.Z 

6 

2.0S 

2.17 

+ 4.3 

7 

1.60 

1.50 

0.0 

8 

2.17 

2.17 

0.0 

0 

2.08 

1.76 

—16,9 

Average 

2.04 

2.22 

+ 9.0 


•'^p” refers to chaoce occorreace, calcu^atetl accortftafr to Fisher (SS). 
A "p" of 0.05 is regarded significant (i.e, 6 chances in 100 or one 
in 20. that it occurred by chance). 

terminate effect. Most workers too agree that average 
doses of sodium bicarbonate generally hasten stomach 
emptying, but there is considerable evidence th.at 
large doses of alkali may inhibit gastric motility. 

It is indeed singular, however, that of all the in- 
vestigators who have worked on this problem there is 
apparently no record of any one having made simple 
quantitative studies of the action of the commonly 
used acids and alkalies on the emptying time of the 
human stomach in response to a physiologic test meal. 
Because of this, the authors felt that such a studj' 
should be made and that doses of acid and 'alkali 
which correspond to the ordinary therapeutic doses 
used by clinicians should be used. 

METHODS 

Adult male medical students volunteered as subjects 
for this work. The presence of hydrochloric acid in 
the, gastric secretions of each was established by 
previous determinations. The subjects were given a 
standard radio-opaque meal, the preparation of which 
has been described in detail elsewhere (37). It con- 
sisted essentially of 15 grams of Quaker Farina, 
cooked to a constant volume with water, with 50 


grams of barium sulphate added, after cooling, to 
produce radio-opacity. 

The subjects were given the test meal at about 8 :30 
a.m., having fasted since the previous evening meal. 
They were encouraged to rest, mentally and physically, 
during the test period. The subjects were examined 
fluoroscopically at appropriate intervals, and the time 

Table II 

Effect of sodium bicarbonate on gastric emptying time 


Subject 

Number 

Normal 

Hrs. 

After 

NaHCOj 

Hrs. 

Per Cent 
Change 

I 

2.17 

1.42 

—34.6 

2 

2.08 

1.50 

—27.9 

3 

2.17 

1.6S 

—27.2 

4 

2.17 

1.76 

—19.3 

5 

2.06 

1.67 

—18.9 

6 

2,30 

2.00 

—13.0 

7 

2.00 

1.75 

—12.5 

S 

1.50 

1.42 

— .5,3 

9 

2.03 

2.00 

— 3.8 

30 

1.92 

1.92 

n.o 

ANorage 

2.03 

1.70 

—16.3 


*Se<* ttote ou tciCvt of Tabic 1. 


when the last of -the opaque material left the stomach 
was noted to the nearest ten minutes. After a good 
average normal had been established for each indi- 
vidual the e.xperimental conditions were instituted. 

Hydrochloric acid was studied as follows: The 
standard test meal was consumed in the usual way, 
and immediately after it was finished the subject 
drank, through a glass tube, one hundred cc. of a 
solution containing two cc. of diluted hydrochloric 
acid, the usual therapeutic dose. At least three or 
four such determinations were made upon each indi- 
vidual upon different days, and an average figure es- 
tablished. 

Sodium bicarbonate was then studied. One hundred 
cc. of 5 per cent solution of this alkali was adminis- 


Table III 

Effect of di-sodinm phosphate on gastric emptying 
time 


Subject 

Number 

Normal 

Hrs. 

After 

Na^HPOi 

Per Cent 
Change 

1 

2.J7 

1.63 

—24.0 

2 

2.50 

2.00 

—20.0 

3 

1.87 

1.76 

— 6.4 

Average 

2.18 

1 1,70 

—17.1 


tered by mouth immediately after the subject finished 
the meal. This corresponds to the usual clinical dose 
and mode of administration. The emptying time of 
the stomach was then determined in the same manner 
as was used when the effect of hydrochloric acid was 
studied. Another alkali, di-sodium phosphate, was 
studied in a few subjects. The mode of administration 
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was the same as with the other substances and the 
dose was 4 prams, the usual therapeutic dose, dissolved 
in 100 cc. of water. 

Previous work has shoHTi that the inpestion of 100 
cc. of tap water immediately followinp the test meal 
has no appreciable effect on the emptyinp time of the 
stomach. 

RESULTS 

Table I outlines the results obtained with the hydro- 
chloric acid. In five of the nine subjects there is a 
distinct delay. Three subjects were substantially un- 
affected, while the emptyinp time of the stomach of 
one individual apparently was hastened by the acid. 
The table shows that there was a 9 per cent delay in 
the pastric emptyinp time. When the data were sta- 
tistically analyzed, however, the difference was found 
not to be sipnificant. The results must then be inter- 
preted to mean that with the amounts of acid used 
the effect was indeterminate. 

Table II shows the results obtained when 100 cc. 
of 6 per cent sodium bicarbonate was administered. 
Seven of the ten subjects show a rather mai-ked re- 
duction in the pastric emptyinp time, while the 
remaininp three are scarcelj’ affected. Statistically 
analyzed, the results appear hiphly sipnificant, the 
probability of the results occurrinp by chance is less 
than one in one hundred. 

Table III shows the effects of di-sodium phosphate 
on the gastric emptyinp time. This substance was used 
so as to determine whether the hastening of gastric 
evacuation after the administration of sodium bi- 
carbonate was due to an alkalinizing action or to the 
effect of the liberation of carbon dioxide. Since this 
work was largely con-oborative in nature, fewer 
subjects were used. It will be seen that gastric evacu- 
ation was distinctly hastened by the di-sodium pho.s- 
phate. 

DISCUSSION 

The normal emptyinp time of the stomach for the 
test meal used in this work appears to be fairly well 
established. A previous report (37) on the emptyinp 
time in nine noi'nial subjects using this meal showed 
an average of 2.08 hours. Since this report, many- 
more subjects have been used, so that the total is now 
37. The average emptying time for the 37 subjects is 
practically- the same as it was for the 9 subjects re- 
ported. There are rather wide individual variations; 
the shortest time of any individual, however, remains 
remarkably constant from day to day. This individual 
variability undoubtedly accounts for the fact that the 
normal for the three subjects used in the work with 
the di-sodium phosphate is somewhat longer than that 
of the larger series used in each of the other sets of 
experiments. 

The results show considerable individual variation 
in the response to each of the three agents studied; 
similar, although less marked, variations have been 
noted by the authors when the effect of other 
substances on the pastric emptyinp time was investi- 
gated (39, 40, 41). It is difficult to explain these wide 
individual variations produced by acids and alkalies. 
The fact that these substances do affect individuals 
differently may account for the conflicting reports in 
the literature concerning the action of these substances 
on pastric emptyinp. In view of the work of Shay and 
Gershon-Cohen (3G), which has been mentioned pre%'i- 


ou.sly, it may be that the level of acid secretory 
function of the stomach at the particular time of any 
test might have some bearing on the effect of added 
acid or alkali. Bloomfield and Keefer (42), however, 
could not find any relationship between the motility of 
the stomach and the acidity of the pastric juice. It 
was thought best not to attempt to determine the 
acidity of 'the pastric juice before the meal was in- 
gested since the introduction of a tube in subjects 
unaccustomed to this procedure might destroy the 
previously entirely physiologic method used. We did 
know, however, that each subject used in this work 
had been found to have hydrochloric acid 'in his 
pastric juice. 

The results here agree in general with those ob- 
tained by the majority of workers that moderate alka- 
liniz.ation of pastric contents ha.sten gastric emptyinp. 
The insignificant delay caused by the administration 
of the acid is perhaps best e.viilained by the fact that 
the dosage of acid employed (average theraiieutic 
dose) produced a low aciditj- compared to some of the 
amount used by other investigators. The concentration 
of the acid ingested was 0.70 per cent; after dilution 
by the meal it was only 0.27 per cent. Considering the 
fact that a considerable amount of the acid would be 
combined with the me.al, not much change in the pH 
would be expected. Since this paper is concerned with 
the effect of therapeutic doses of acid and alkali, the 
administration of larger doses of acid which might 
have produced a sipnificant dela.v in pastric emptying 
w.as not attempted. 

The exact mechanism responsible for the results re- 
ported in this paper is by no means clear. Three 
possible mechanisms suggest themselves: an effect on 
the pylorus ; a stimulation of motor activity associated 
with stimulation of the secretion by the alkali ; and a 
direct effect on the gastric musculature. None are 
« without their objections. These mechanisms will now 
be considered. 

In view of the divergence of opinion regarding the 
.action of acids and alkalies on the pylorus, the re- 
sults cannot well be explained by the action of these 
substances on this structure. It is not in the province 
of this paper to discuss at any length the action of 
acids and alkalies on the pylorus. It m.ay be stated, 
however, that the acid-control theory of the p.vlorus 
suggested by Cannon (43), in 1898, is no longer 
tenable. It is known, for example, that the achlor- 
hydric stomach empties faster than the normal 
stomach : furthermore, the work reported here, as 
well as the work reported by other investigators, show 
that alkalies in moderate doses administered with food 
hasten gastric emptying. Other objections can be 
raised; work reported by McClure, Reynolds and 
Schwartz (44) and by Thomas, Crider and Mogan (35) 
has .shown that acid placed in the antrum of the 
.stomach does not affect the tone of the pyloric sphinc- 
ter. The work of many other investigators could be 
quoted giving further objections to the acid-control 
theorj- of the pylorus. There are too, some ph 3 -.si- 
ologists who believe that normally the p.vlorus plays a 
minimum role in the mechanism of gastric evacuation. 
It seems to the authors that it is untimely to suggest 
that the action of the pj-lorus is especially affected 
by the reaction of the gastric contents. 

Some evidence has been presented (45) that the 
mechanisms controlling secretory and motor function 
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of the normai stornacli, in response to a meal, must be 
identical While this may hold in the case of normal 
stomachs, it certainly is not applicable in the case of 
achloi-hydrics, whose stomachs often empty even more 
rapidly than normal, or in ulcer patients, who may 
have marked retention in stomachs with a relatively 
high acidity, even in the absence of organic obstruc- 
tion. However, if the mechanisms controlling secre- 
toiy and motor function are identical in the normal 
stomach, it is logical that when acid is added to the 
gastric contents part of the need for secretory function 
is removed, so that less secretory work is done, and, 
concomitantly, the motor function may be somewhat 
decreased. Conversely, if alkali be added, then there 
is the stimulus for added secretory function, and, with 
the increase in secretory function necessary to pro- 
duce optimum digestive conditions, there may also be 
an augmentation of motor function. While the above 
does not explain the ultimate mechanism involved, 
it does furnish a working hypothesis. It must be 
mentioned again, however, that some workers (42) 
feel that there is no definite correlation between 
gastric acidity and motility. 

Several workers have studied the effect of acids and 
alkalies on excised gastric strips. Gorman, Dreier and 
Rehfuss (46) found that very high dilutions of hydro- 
chloric acid inhibited or arrested the spontaneous con- 
tractions of strips from the pyloric antrum. Sodium 
bicarbonate or sodium citrate almost invariably re- 
stored the contractions aboli.shed by acid, and often 
caused an increase in tone and contractions of other- 
wise untreated strips. McS;viney and Newton (47) 
also noted that alkalosis caused a rise in the tone of 
smooth muscle strips. Alvarez (48), working on the 
action of drugs on isolated strips from different parts 
of the bowel, reported that a 10 per cent sodium bi- 
carbonate solution, for the main part, had a stimu- 
lating effect, whereas the main effect of hydrochloric 
acid was a depressant one. It is realized that Alvarez 
was working with strips of intestinal musculature 
rather than gastric musculature, but his work is in 
accord with the results obtained by the workers just 
mentioned, who used excised gastric strips. 

It would seem from the evidence presented, that the 
action of acids and alkalies on isolated strips of 
gastro-intestinal musculature offer the most tangible 
evidence as to the mechanism of these substances on 
gastric motility in the intact animal. It is recognized, 
however, that results obtained with isolated segments 
of an organ may not be entirely similar to those ob- 
tained working with an intact animal. It is difficult 
to see, furthermore, how acids and alkalies in the 
amounts used in the work reported here, could ma- 
terially affect the gastric musculature. It would be 
necessary for them to penetrate the gastric mucosa in 
significant amounts which seems unlikely. 

We feel that the results obtained with di-sodium 
phosphate are of distinct interest. There is, of course, 
no carbon dioxide given off when this preparation is 
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ingested. Since the results are so similar to those ob- 
tained with sodium bicarbonate, it appears that alka- 
linization alone is capable of stimulating gastric mo- 
tility. 

The results reported by Kussmaul (1), Jaworski 
(2), Binet and Lebon (18) and Carnot and Koskowski 
(27) that carbonic acid causes increased gastric mo- 
tility is worthy of comment. It might be expected 
that this acid, although a weak one, would, like other 
acids, have a retarding effect. One important factor 
to be considered, however, is that the mechanic.al dis- 
tension caused by the carbon dioxide gas could pro- 
duce a greater efficiency of contraction of the smooth 
muscle fiber. Binet and Lebon postulated that if 
hydrochloric acid were absent in the gastric contents, 
sodium bicarbonate did not have its usual stimulating 
action since carbon dioxide was not liberated. This 
statement can be challenged since our work showed 
that di-sodium pho.sphate could by its alkalinizing 
action alone produce an increase in gastric motility. 

SUaiMARY 

Gastric emptying time was investigated in a series 
of healthy young adults, known to have hydrochloric 
acid in their fasting gastric juice. The standard test 
meal consisted essentially of 16 grams of Quaker 
Farina, cooked to a constant volume with water; .60 
grams of barium sulphate were added after the meal 
had cooled. The normal emptying time was ascertained 
by repe.ated fluoroscopic examination. There was con- 
siderable individual variation, but the emptying time 
of any individual remained remarkably constant from 
day to day. 

It was found that a therapeutic dose of hydrochloric 
acid (100 cc. of a solution containing 2 cc. of diluted 
hydrochloric acid) produced an average delay of 9 
per cent in the emptying time of the stomach in 9 
subjects. This percentage delay was not .statistically 
significant. A ther.apeutic dose of sodium bicarbonate 
(5 grams in 100 cc. water) was followed by an average 
decrease of 16.3 per cent in the emptying time of the 
stomach in 10 subjects; statistically this figure was 
highly signific.mt. Di-sodium phosphate was studied, 
in an attempt to decide whether or not the hastening 
which followed administration of sodium bicarbonate 
was due to an alkalinizing effect, or to a specific effect 
of carbon dioxide. A therapeutic dose of the phosphate 
ivas used (4 grams dissolved in 100 cc. water) ; it pro- 
duced an avei-age decrease of 17.1 per cent in the 
gastric emptying time of three subjects. We interpret 
this as meaning that the action of alkali alone is 
capable of stimulating gastric motility. 

Possible mechanisms to account for the effects pro- 
duced by the acid and alkali are presented. 

A review of the literature of the effects of acids and 
alkalies on the stomach is given. 

Lastly, we feel that quantitative evidence as to the 
effects of therapeutic doses of commonly used acids 
and alkalies on the motor response of the normal 
stomach to a physiologic meal has been presented. 
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Urinary Amylase: Its Estimation and Significance* 

By 

DANIEL L. DOZZI, M.D.f 

PHILADELPHIA. PENNSYLVANIA 


N the literature one finds considerable controversy 
concerninp: the ciinicai vaiue of urinary amyiase 
determinations. A consideration of the various points 
at issue reveais some of the reasons for differences of 
opinion. The e-Yact oriKin and nature of amylase are 
not definitely established, and it is also recopnized that 
methods for determininp the quantity of amylase 
display certain discrepancies and lack of uniformity. 
Further experimental study is therefore indicated. 

The presence of a “diastatic ferment” in urine was 
first recognized by Colinheim (1) in 18G.3. Wohlge- 
muth (2), in 1908, attempted to establish a uniform 
method for determining the quantity of enzyme in a 
given specimen of urine. In 1918 Fearon (3) pre- 
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sented a very thorough and critical review of the 
‘‘amyiolytic properties of urine” and he concluded that 
"the, whole question of urinary amylases, their oc- 
currence and significance, is by no means settled and 
remains little more than a clinical curiosity in many 
hospitals.” Since then, considerable data have accumu- 
lated and .severai methods for e.stimating the quantity 
of enzyme have been proposed, but the subject has not 
been clarified to any great e.xtent. 

ORIGIN OF AMYLASE 

Amylase has been found in vegetable cells which 
contain starch and in saliva, blood, pancreatic se- 
cretion, feces, liver, muscle, lungs and possibly may 
e.xist in other animal tissues. ttTiile it is definitely 
established that its presence in the animal is fairl.v 
wide-spread, it has not been definitely demonstrated 
whether it originates .solely from one or from several 
sources. 

Although it is generally agreed that urinary 
amj iase is derived from the blood, two opposing views 
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are current with respect to the origin of blood amylase. 
There are those who believe that it is exclusively 
pancreatic in origin and others maintain that it origi- 
nates in part, at least, in the liver and possibly in 
other tissues. 

The proponents of the first 'theory point out that 
Wohlgemuth (4) (1908), Davis and Ross (6) (1921), 
Zucker, Newburger and Berg (G) (1932), Reid, Quig- 
ley and Myers (7) (1933) and others, uniformly 
showed that removal of the pancreas resulted in a de- 
crease in blood amylase. The rise in the blood amylase 
following pancreatic duct ligation as recorded by 
Wohlgemuth (4) 0908), Gould and Carlson (8) 

09121, Elman, Arneson and Graham (9) 0929), 
Zucker (6) (1932), Johnson and Wies (10) (1932) 
and many others, is cited as additional support for the 
hypothesis of the pancreatic origin. Furthermore, 
Elman Ol), Bernhard (12) and McCaughan 03) 
have noted that in certain diseases involving the 
pancreas, particularly if pancreatic duct occlusion oc- 
curs, there is an increase in the blood amylase, while 
if acinar tissue is destroyed, a low blood amylase is 
found. 

Antopol, Schifrin and Tuchman (14) reported .an 
increase in the blood amylase of dogs, following ad- 
ministration of acetyl-beta-methylcholine chloride; 
but, after total pancreatectomy (15), they were unable 
to elicit any response subsequent to the use of this 
same preparation. Zucker, Newburger and Berg (6), 
and Davis and Ross (5) noted a fall in the blood 
amylase following chloroform anesthesia. Davis and 
Ross ascribe this drop to the effect of chloroform on 
the pancreas, since they failed to get a decrease in 
blood amylase in depancreatized dogs given chloro- 
form anesthesia, even though the liver showed damage. 

Data to support the view that blood amylase is in 
part, at least, of liver origin are also available. Carl- 
son and Luckhardt (16) found no change in blood 
amylase in three cats following removal of the 
pancreas. The same experience was recorded by Bain- 
bridge and Beddard (17) in one cat and by Milne and 
Peters (18) in several dogs. Gould and Carlson (8) 
and Reid and Myers (19) found a persistence of 
amylase in the blood after the original drop, following 
complete removal of the pancreas. The decrease in 
blood amylase when liver damage is present, as borne 
out by the work of Davis and Ross (6) (1921), Zucker 
(6) (1932) , Somogyi (20) (1934) , Eachmilewitz (21) 
(1938), and Cajori and Vars (22) (1938), suggests a 
liver origin for the amylase in the blood, Elman (9) 
states that some investigators report a greater amount 
of amylase in the blood leaving the liver, than that 
entering it and that they believed this indicative of 
hepatic origin of the enzyme. 

Cohen (23) found a fall in the blood amylase after 
the administration of adrenalin, morphine and insulin, 
and suggested that amylase is recalled to the liver to 
cause greater glycogenolysis, Cohen (23) and Myers 
(24) detected an increase in liver amylase coincident 
with a fall in the blood amylase. Liver amylase, as an 
important factor- in the normal glycogen-glucose 
change in the liver has been discussed, amongst others, 
by Rosenfeld (25) and Lessor (26). However, the 
recent work of Cori and Cori (27), questions the 
significance of liver amylase in glycogenolysis. 


THE NATURE OP AMYLASE AND THE CON- 
DITIONS WHICH GOVERN ITS ACTION 

In addition to the controversy which exists, concern- 
ing the origin of amylase, some workers believe that 
there is more than one type of amylase in the animal. 
Crandall (28) suggested that we refer to the amylase 
which is responsible for reducing sugar as the “sac- 
charogenic amylase” and to the enzyme which causes 
changes in viscosity as the "liquefying amylase.” 
Fearon (3) showed a different optimum pH for the 
amylase in saliva and that in urine. Eadie (29) and 
Davenport (30) found that liver extracts e.xhibited 
optimum amylase activity at two pH levels, a fact 
which they interpreted to indicate the presence of two 
enzymes. Elman (11) and his colleagues used 6.8 as 
the optimum pH for amylase in blood, Schmidt (31) 
and his co-workers recorded 6.8 to be the optimum pH 
for amylase in duodenal fluid, while Fearon (3) re- 
ported that 7.2 to 7.4 was optimum pH for urinarj’ 
amylase, further supporting the view that there is 
more than one amylase. Takano (32) studied the 
amylase action of the pulmonal tissue and reported 
that the behavior of pulmonal amylase to halogen-salts 
is quite different from swine pancreas and human 
saliva. Chesley (33) remarked that the kinetics of 
amylase action were difficult to measure, for there was 
some evidence to show that one is measuring the ac- 
tivity of a mixture of two or three distinct enzymes. 

That amylase or the amylases are of the nature of a 
protein has been advanced by Sherman (34). Cook 
(35) studied malt and pancreatic amylases under 
certain specified conditions for the temperature range 
of 20’ to 70° C. and found that pancreatic amylase was 
completely destroyed in fifteen minutes, heating at 
50°. Cook is in accord with the view of Sherman that 
the destruction of the enzyme by heat may be in the 
nature of coagulation of protein. 

EXPERIMENTAL STUDIES 

The Schmidt, Greengard and Ivy (31) modification 
of the Willstater test was first studied. Early experi- 
mentation, however, indicated that while this method 
might be suitable for measuring the amylase content 
of duodenal drainage and pancreatic juice, it %vas not 
equally applicabie to urine. The difficulties encountered 
were chiefly due to a persistent high blank and to the 
small difference between the blank and incubated 
specimen. Studies were conducted on unaltered, 
filtered, boiled, autoclaved and frozen samples without 
appreciable effect on the blank. It was then deemed 
necessary to resort to some form of treatment which 
would eliminate the interfering nitrogenous and re- 
ducing substances from the urine. 

Clarification of the urine was attempted by treat- 
ment with powdered basic lead acetate, norite, zinc 
sulphate and sodium hydroxide, Lloyd’s reagent, col- 
loidal iron. West’s (36) HgS 0 ^-BaC 03 procedure and 
various combinations of the above. It was found that 
the blank could be reduced considerably and that the 
HgSO^-BaCO, procedure plus Lloyd’s reagent yielded, 
the most satisfactory results. The Willstater test was 
again employed; and rvhile the blank w'as appreciably 
diminished, the amounts of reducing material in the 
blank and in the hydrolyzed specimen were frequently 
nearly alike and, therefore, a more accurate method 
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hnd to be selected. The sen.sitive Shafler-Hartmann 
(37) procedure was found to fulfill this requirement. 

PROCEDURE 

The urine is filtered and placed in either a water 
hath or incubator at 37° C. In the meantime a fresh 
2% soluble starch solution is prepared and buffered to 
a pll of G.8 with a 0.2 lil phosphate and 0.2 M NaCI 
solution as outlined by Schmidt (31) and his co- 
workers. The soluble starch was prepared by the 
method of Small (38). 

Ten cc. of buffered starch solution are pipetted into 
each of two 250 cc. Erlenmyer flasks. It might be 
mentioned that contamination with saliva must be 
avoided. One flask is placed either in a constant 
temperature water bath or in an incubator at 37° C. 
and allowed to remain until the flask and contents have 
assumed a temperature of 37°. During this time 10 
cc. of urine are added to the other flask and immedi- 
ately followed by 15 cc. of the HgSO,-H„SO^ mixture 
recommended by West (30). This latter mixture is to 
serve as the blank. When the flask and contents in the 
incubator have assumed the desired temperature, 10 
cc. of urine are added and allowed to digest for exactly 
15 minutes. (It is possible that when dealing with 


Table I 


Subject 

Number 

i>n of 
i Urine 

1 

Amyinse Activity*" 
for 21*Hour Urine 

14 

5.0 

2141 

15 

1 5.4 

i-m 

13 

r..fi 

133S 

IS 

0.2 

lonn 

1G 

0.2 

764 

20 

0.5 

1224 

10 1 

7.0 

lOSO 


•AmyJfise activity expressed in mers. of j;Iuco*»o for the amount of re- 
ducins: materia] produced by the nmylolytlc activity of urine studied 
n* described under “Procedure.” 


samples of urine that exhibit very slight amylolytic 
activity, one can increase the efficiency of the test 
either by using a larger sample of urine or by allow- 
ing the incubation to proceed for a longer period of 
time). At the end of this time the enz>Tnatic activity 
is interrupted by the addition of 16 cc. of West’s 
HgSO.-H.SO. mixture. A pinch of Lloyd’s reagent is 
then added to each flask, and thorough .shaking is 
instituted. 

To each flask 36 grams of BaCO, are added and 
then 50 cc. of distilled water. The mixture is stoppered 
and agitated until CO„ ceases to be produced. The 
material is now filtered, and the filtrate acidified by 
the addition of one drop of concentrated H.SO,. The 
mercuiy is eliminated by saturating the filtrate with 
H.S, and the e.xcess H„S is driven off by bubbling air 
through the solution. This solution in turn is filtered, 
and the filtimte rendered alkaline by the addition of a 
few ciystals of Na^CO,, Phenol-red being employed as 
the indicator. 

The amount of reducing material in 5 cc. aliquots 
(a smaller quantity of the filtrate should be used if 
large amounts of reducing materials are present) of 
the slightly alkaline filtrate is determined according 


to the Shaffcr-llartmann (37) method. The quantity of 
reducing sugar formed by the enzjTnatic action is in 
turn calcukated by subtracting the amount of reducing 
material in the blank from that of the digested speci- 
men. For convenience the end product is c.xpressed in 
terms of glucose. 

URINARY AMYLASE UNDER VARIOUS 
CONDITIONS IN HEALTH 
Before other studies had been undertaken, the sta- 
bility of amylase in urine was te.sted by preserving 
the specimen with toluene and refrigeration. Daily 
tests were conducted for a period of one week and the 
enzyme was found to remain active. However, di- 
minished potency was noted after five to si.x days. 
Toluene, as a preservative, had no effect on amylase 
activity. The filtrates containing the reducing sugar 
were also tested and there was no apiirociable change 


Table II 

The 24-hour ranyc of nmylasc excretion in urine of 
normal individuals 


Subject 

Number 

Amylase 
Activity 
for 10 cc. 
Mornlnir 
Urine 

Amylaic 
Activity 
for 10 cc. 

24 Hour 
Urine 

AmyLifc 
Activity 
for Entire 

24 Hour 
Urine 

24 Hour 
VoJtjme 
cc. 

1 

S.8 

S.3 

953 

1145 

2 

f.l 

5.1 

565 

1150 

.1 


7.5 

795 

1010 

4 


1.8 

2R.'l 

1517 

6 

7.1 

3.0 

422 

1580 ' 

0 


4.7 

725 

m". 

7 


5.1 

819 

155.5 

8 


4.7 

497 

1045 

9 


7.C 

785 

1040 

10 

5.5 

4.9 

590 

WOO 

a 

7.3 

2.2 

2C4 

1195 

12 

4.9 

5.4 

701 

1290 

Rnn^c 

4.9 to 9.1 

l.S to 8.3 

254 to 953 

1040 to 1CC5 

Avcmcc 

5.9 

5.0 

529 

1253 


in the amount of reducing sugar after remaining in 
the refrigerator for three days. 

The efficiency of the buffer solution was determined 
by estimating the amylase acti\ity of urines Buth a 
different pH. Seven urine samples were tested and it 
was found that the original pH of the urine, before 
buffering, had no relation to the amount of amylase 
activity. The results are shown in Table I. 

A known amount of Maltose was added to some 
starch-urine samples in order to ascertain if the West 
reagent influenced rccoverj-. Satisfactory recoveries 
were obtained with a maximum error of 2 z 6%. 

The reports from different investigators reveal con- 
siderable variation in normal values for urinary 
amylase. In an attempt to determine the reason for 
inconsistencies in normal values, a group of healthy 
individuals was selected and they were studied from 
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the standpoint of the 24-hour range of amylase ex- 
cretion, the effect of restricting and forcing fluids on 
amyiase output, the variation in rate of amylase ex- 
ci'etion during a 24-hour period, the relation between 
the concentration of urine (specific gravity), volume 
and amylase content, and the effect of diet on ex- 
cretion or formation of urinary amylase. 

The 2Jf hour range of amylase excretion for normal 
individuals 

Twelve 24-hour urines were examined, also 10 cc. of 
the morning urine were analyzed separately. The 
morning urine was analyzed separatel 3 ' for the pui’po.se 

Table III 

Amylase activity for entire Si-honr iirinc 

"cOTTloTrOTi 

2. 795, 428, 517, 306, 436 

3. 405, 581, 563, 264 


of determining if 24-hour collections could be avoided. 
It is noted from Table 11 that there was considerable 
variation in different individuals. While the degree of 
variation was approximately the same whether one 
studied the entire 24-hour urine or only the morning 
urine, the morning urines had higher amylase activity 
per 10 cc. than the 24-hour samples. The ranges and 
averages for 10 cc. of urine and for the 24-hour ex- 
cretions are given in the table. Since the variation in 
different individuals is rather marked, it was decided 
to study the variation for the same individual. Three 


24-hour samples were studied from one individual, five 
from another and four from still another, with results 
shown in Table III. 

Thus it appears that variations are not only present 
in different individuals, but in the same individual on 
different days. This is in accord with the results of 
Gray and Somogyi (39). 

The effect of restricting and forcing fluids on amylase 

output 

Six of the normal individuals previously studied 
wei;e placed on restricted fluid intakes and were re- 
quested not to exceed 1,000 cc. The remaining six were 
asked to force fluids as much as possible. The results 
are tabulated in Table IV. Restricting or forcing 
fluids seemed to cause no greater variations than oc- 
curred under normal conditions. This being true, 
there was more enzyme in the concentrated samples 
and less in the diluted specimens. In this respect it 
would seem that a specimen taken at random would 
not j'ield reliable results. 

The rate of amylase excretion during a 34-hour period 

The 24-hour urine was collected in three separate 
periods of 8-hours each. Collections were made from 7 
a.m. to 3 p.m., 3 p.m. to 11 p.m., and 11 p.m. to 7 a.m. 
Five such collections were made from three different 
individuals who had previously been studied. Table V 
shows that the rate of excretion was not uniform 
throughout the 24-hour period. There was a tendency 
for a greater excretion from 7 a.m. to 3. p.m. Three 
showed the slowest rate of excretion from 3 p.m. to 11 
p.m. and in two there was a minimum of amj’lase e.x- 
creted from 11 p.m. to 7 a.m. Since the time of rapid 


Table IV 

The effect of restricting and forcing fluids on amylase output in nrinc 


Normal Intake*’ Force Fluids 


Subject 

Number 

Amyiase Activity 
for 24 Hour Urine 

Amylase Activity 
for 10 cc. 

Morning Urine 

Amyinse Activity 
for 30 cc. 

24 Hour Urine 

Amylase Activity 
for Entire 

24 Hour Urine 

24-Konr 

Volume cc. 

1 

953 

3.5 

3.0 

942 

SOSO 

2 

i 5S6 

5.9 

2.8 

7S0 j 

2700 


795 

3,7 

1.5 

443 

2900 

4 

2S3 

51 

1.3 

617 

3300 

5 

i 422 

3.9 

I.l 

' 725 

6100 

6 

725 

3.4 

2.7 

1093 i 

4020 

Ranue 


3.4 to 5.9 

I.l to S.O 

617 to 1093 

2700 to 6100 

Averafre 


4.2 

2.2 

766 i 

3GS5 

Normal Intake* 


Restrict Fluids 


7 

849 1 


5.2 

714 1 

1355 

g 

497 1 

9.5 

8.5 

607 

715 

0 

7S5 

8.5 

8,1 

836 

1025 

10 

690 

9.3 

8.5 

705 

830 

11 

2G4 

12.2 i 

8,1 

563 

690 

12 

701 

6.4 

7.4 

710 

950 . 

Range 

264 to 953 

6.4 to 12.2 

6.2 to 8.5 

663 to 836 

716 to 1355 

Average 

629 

9.2 

7.6 

689 

I 027 


•Fiewres for 30 cc. of mominc urine and 10 cc. of 24-hour urine for the normol intake studies are eriven in Table II. 
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or slow excretion varied in the same individual, it can 
be said that there is no definite relation between rate 
of excretion of amylase and time of the day. f'earon 
(3) reported that the maximum amount is found 
following' meals. 

The relation between the concentration of urine 
(specific (jravity), volume and amylase, content 
This study appeared advisable, for if a definite re- 
lation could be shown between the specific Rravity and 
the amylase content, 24-hour collections would be un- 


Vol. Sp. 
c.c. Or. 


cnoo 

1 


e 


CiUfO 





4600 

1 

1.040 

• 

• 


3600 

1.030 


• 




• 0 

• 


2500 

1.000 

0 •* 

0.0 

_O0 

••• 

1500 

I.OIS 

,• Vo 


• ° 

I 



• • 

COO I 

1.005 

•• 



0 1 


Anyln3») nctivltr 1‘op 24 nr. tirln-a 


0 "" 500 1000 1000 UuJO 

0 — il'^iylnao activity In roiatlcn to apoclflc 
# -- Anylaco activity In relation to voluro* 

Fig. 1. The relation between the concentration of urine 
(specific gravity), volume and nmyla.se content. 

necessary. It will be noted, however, from Fig. 1 that 
while the specimens with high specific gravities tend 
to possess greater hydrolyzing powers, the relation is 
not absolute nor invari.able and this procedure is, 
therefore, impractical. Also, under the various con- 
ditions when glycosuria is found, this entire relation- 
.?hip is "destroyed. The inadvisability of tiying to avoid 
24-hour collections by making a correction for the 
specific gravity i.s better shown if graphed by plotting 
the log of the specific gravity against enzyme activity 
in terms of milligrams of glucose. Fig. 1 also shows 


th.at there is no definite relation between the total 
volume and the total amyl.ase content of a 21-hour 
sample of urine. 

The effect of diet on excretion, or formation, of uri- 
nary ainylasc 

Table VI records the data from these experiments. 
Since the norm.al variation is so great, the re.suUs ob- 
tained would indicate th.at diet has no appreciable 
effect on the amount of amylase in urine. The mans’ 
discrepancies in the literature supiiort the belief that 
diet has very little effect if any. Some of the figure.s 
in this group of normals are slightly higher than 
'those enumerated in Table II. With some exceptions, 
the members of this group were slightly younger. One 
would hardly be justified in assuming that the slight 
difference in age would account for the increased out- 
put. As a matter of fact, those of a corresponding age 
in Table II were in the lower bracket. 

Gould and Carlson (8) found no change in blood 
amyla.se in dogs that had been on a 10-day f.ast. Milne 
and Peters (18) detected no change in dogs from fast- 
ing or a meat or a sugar diet. Lewis and Mason (40) 
reported slight decreases in blood amylase in men 
after a fat-protein meal and a slight rise after glucose 
administration. Brown and Greene (41) reported a 
ri.se after carbohydrate feeding coincident with blood 
sugar rise. Reid and Narayana (42) found a slight de- 
crease in blood amylase after food or glucose in- 
gestion. Wohlgemuth (2) found a high urinai-y 
amj’lasc after fasting. Leo (45) studied a professional 
fa.ster and was able to show an increase in the ferment 
in the urine from day to day during the iieriods of 
starvation. 

URINARY AMYLASE IN DISEASE 

After having considered the variation in quantity 
of amylase in the urine under different conditions in 
health, studies were conducted on patients with differ- 
ent diseases. However, in evaluating the material to 
be presented, one should keep in mind that the inve.sti- 
gations conducted upon normal individuals revealed 
that the range of amylase excretion during a 24-hour 
period, varies tremendously in different individuals 
and in the same individual from day to da.v. It .should 
also bo borne in mind that the great variation in the 
24-hour output of amylase in normals is not related 


T,uile 1’ 

Tlu rate of amylase excretion dnrhty a 2i-hour period 




Volume^ nn<l 

ATnyla«c Activities of UrJne^ Cotlcctrtl Durinr 
Con«eeulivc S-lIour I’criodit 





7 A.M. 1 

. 3 r.M. 

a P.M. to 11 P.M. 

U P.M. to 7 

A.M. 



Subjcft 

Number 

AmyJaae 

Vol. 

cc. 

( Amylase 

Vol. 

cc. 

Amyla-'c 

Vo). 

'CC. 

TotisI 

Am}lA«e for 

24 Hours 

Total 

Vol. C.C, 

3 

COl.S 

475 

t 

1.SS.2 

4?0 

1 

132.6 

300 

517 

— 

I2C5 

3 

102.7 

«10 

* TS.r* 

S?5 

157.0 j 

220 

42*“ 

MIS 

U 

102.7 

ISO 

IS.7 

. <0 

174.b , 

J47 


sr.7 

U 

IPP.O 

2S0 

! 1S3,7 

203 

2I?.0 } 

230 

5S1 

71.7 

S 

33S.P 

400 

, 20:.,5 

263 

I2T.1 i 

1 

310 

C7I 

575 
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Table VI 


The effect of diet on excretion, or formation, of urinary amylase 


Sabject 

Number 

Urinary Amylase 
for 24 Hours 
Before Diet 

Nature of Diet 

i Urinary Amylase for 24 Hours 

1 After Diet 

13 

1107 ^ 

Normal diet containinir large doses of NH»Cl 

1st day 

2141 ' 



i 

2nd day 

12S3 

15 

1296 

Normal diet containing a large quantity of prunes 







133S 

17 

449 

Normal diet plus large doses of ascorbic acid 







102 

19 


Normal diet containing large doses of sodium 





citrate 


J050 

20 


Normal diet containing a large qurfbtity of oranges 


1224 

14 

1601 

Fasting 

Ist day 

1093 




2nd day 

1433 



Fasting 



16 

513 

High protein 


784 

3 

428 to 795 

j High carbohydrate 


306 to 436 

18 

i 

i 

[ Carbohydrate, fat 


930 to 831 


to diet or fluid intake, and that the rate of excretion 
is not uniform throughout the 24-hour period. 

As we turn to study urinary amylase in disease, we 
are confronted with the problem of classifying the 
cases according to severity and duration of the par- 
ticular organic condition under consideration. There 
is no reliable criteria to assure us that evei-y case of 
toxic goitre, liver disease, etc., is of the same severity 
and there is no means of measuring the effect of the 
duration of the disease upon other body tissues. Of 
necessity, therefore, a group of patients representing 
any particular disease will include different grades of 
severity and duration. This may account for some of 
the inconsistencies. 


The 2i.-hour range of amylase excretion in patients 
with diabetes mcllitus 

When considering this group we must take into 
account not only the severity and duration of the dis- 
ease, but also the type, whether primarily pituitary or 
pancreatic and the effect of varying dosage of insulin. 
Several workers have shown that the amount of blood 
amylase can be influenced by varying the dose of 
insulin. 

The patients selected for this study all had per- 
sistent hyperglycemia and glycosuria, no clinical evi- 
dence of any other disease being present. Samples 
were not collected, however, until the hyperglycemia 
and glycosuria had been controlled by diet and insulin. 


Table VII 

The 2i-hour range of amylase excretion for patients with diabetes mellitus 


Diagnosis 

Fasting Blood 
Sugar Before 
Treatment 

Fasting Blood 
Sugar After 
Treatment 

Specific 

Gravity 

Vol. 

cc. 

Amylase Activity 
for 10 cc. Urine 

Amylase Activity 
for 24 Hour Urine 

Diabetes 

Mellitus 

141 

104 

1.008 

1660 

16.8 

2772 

" 

150 

114 

l.OlO 

1200 

3.6 

420 


160 

108 

1.008 

1276 

1.8 

23S 


160 

126 

I.OIS 

1250 

2.7 

340 


160 

100 

1.008 

1900 

2.5 

484 


173 

107 

1.010 

1100 

7.1 

7S5 


175 

140 

1.020 

1500 


459 


176 

125 

l.OlO 

1650 


953 


176 

116 

1.010 

1200 


30$ 


180 

116 

1.014 

1100 


430 

.. 

190 

100 

1.009 

2300 


1311 


200 ’ 

140 

1.016 

800 


353 


205 

120 

1.011 

980 


216 

“ 

220 

110 

I.OlO 

550 


420 

•• 

220 

130 

1.018 

1300 


I0S2 

•• 

226 

118 

1.025 

600 

2.6 

163 


2S1 

150 

1.020 

800 

1.7 

136 

•• 

260 

120 

1.008 

2120 

1.7 

360 

'* 

286 

112 

1-020 

950 

0.6 

65 

’* 

S29 

160 

1.026 

480 

7.5 

353 
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Non-standardized diabetics are difficult to study be- 
cause of the large quantities of glucose in the urine, 
a condition necessitating great dilutions or fermen- 
tation of the excess sugar. 

The data from 20 patients may be found in Table 
VII. The 24-hour excretion varied considerably. Ten 
samples ranged from G5 to 3G0, and the other ten 
ranged from 420 to 1311, excepting one, which was 
2772. It is possible that the two groups represent 
different forms of diabetes, but evidence to substanti- 
ate this thought is lacking. There was no definite re- 
lation between the amylase output and the severity of 
the diabetes, as indicated by the fasting blood sugar 
prior to institution of treatment. However, the greatest 
output was in the case which displayed the lowest 
blood sugar. Loo (43) and Bendersky (44) reported 
high values for diabetics. Lepine (45), Fearon' (3) 
and Wohlgemuth (2) found the yields to bo lower. 
Clark (4G) was unable to detect any enzyme in six 
cases of diabetes. 

It will be noted that there is considerable variation 
in different individuals in the study herein reported, 
which is in keeping with the variation in the results 
from different laboratories. The lack of uniformity 
may be attributed to differences in the types and 
.severity of the disease. Also it is very likely that 
some of the reports included both treated and un- 
treated cases. 

The 24-hoHr amylattc output in a (jroup of patients 

with liver disease 

Twenty patients were studied, practically all of 


whom had hepatomegaly without other as.sociatcd dis- 
easc.s. Jlost of the p-atients were jaundiced. All of the 
patients revealed abnormal liver function, .ns determ- 
ined by the serum bilirubin, urobilinogen, the galac- 
tose test, bromsulphthalein excretion or the T.nkata-Ara 
test. The underlying pathology in most instanec.s, ns 
observed clinically, was some form of cirrhosis or 
toxic liver damage, or metastatic c.nrcinoma; in some 
cases there was uncertainty of the actual disease. Ilo- 
sulls of amylase determin.ntions recorded in T.nble 
VIII varied from zero (no difference between the 
blank and digested specimen) to 2720. Five ranged 
from zero to 3G0; 34 from 481 to 1518, and one 
reached 2720, The low figures were obtained in those 
ca.ses exhibiting evidence of considerable hepatic in- 
sufficiency. It would appear that amylase output is 
diminished if the liver is involved sufficiently. There 
docs not, however, seem to be any definite relation 
between the serum bilirubin level and the amount of 
•amylase excreted. C.ajori .and Vai-s (22), Rachmile- 
witz (21) and Somogyi (20) have shown a diminished 
blood amylase when there w.as distinct liver damage. 
The urinary amylase in patients with nephritis 
Data from the ten p.atients studied will be found in 
Table IX. Some had azotemia and all had pathologic.al 
ingredients in the urine .at one time or .another. Im- 
pairment of urea clearance or dye excretion was mani- 
fested by all. The specific gnivity varied. Amylase 
determinations varied from 2G1 to 897 and there was 
no par.allel between the blood urea nitrogen or urea 


Table VIII 

The 24-hoi(r amylase output in a yroup of patients with liver disease 





Mfrs. rr 

Amylase 

Amylase 


Sp. 

Voh 

Scrum 

Activity for 

Activity for 

Dlnifiiosi., 

ar. 

cc. 

Ulilrubin 

_ 

10 cc. Urine 

24 Hour Urine 

Stone in common tluct—Ianjc 
liver— J* 


1022 

10.2 

10.4 

913 

Cholellthinsis with hcpatomciraly 
~J 

I.02I 

PIO 

?.o 

5.9 

4m 

Cfircinoma of liver — J 

l.OSt 


5.5 

0.5 

It 

Hcpalomciraly with jnuntfirc 

1.010 



0.5 

151.5 

Catarrhal jaundice 

i.on 

2215 

5.0 

4.4 

992 

Catarrhal jaundice 

1.020 

9G0 

5.0 

9.3 

930 

Myelononou-t leuVemin-hepntom^ 
Raly— J 

1.011 

I9T0 

4.2 

C.l 

1203 

I^arrc liver— J 

I 020 

1000 

4.2 

9.5 

952 

Carcinoma of common duct — 
lnn:c liver— J 

1.012 

1200 

3.5 

.0 

0 

Portat cirrhosis — J 

I.O.tO 

370 

3.5 

17.5 

547 

Portal cirrhosi?— J 

1.013 

22.30 

3.0 

5.1 

1350 

Portal cirrhosis— -d 

1.011 

1450 

2.5 

1.0 

!4T 

Metastatic enreinomn 

1.00*1 

IGOO 

2.2 

17.0 

2720 

Metastatic carrinoma— J 

I OIS 

(00 

2.1 

1.7 

CS 

Portal cirrhosis 

1 O’O 

IfieO 

O.S 

5.1 

1037 

Portal cirrhosis 

1.010 

!>00 

e.s 

4.0 

SCO 

Portal cirrhosis 

1 00^ 

1500 

0.4 

4.3 

654 

Porta? cirrhosiji 

1.012 

1750 

0.3 

6.C 

9 “^5 

Portal cirrhosis 


1330 

0.2 

SO 

1057 

l*arire heman^rioma of Hver 

1.012 

2223 

0.2 

5.2 

1172 

Capital J following the diaernosis indicates that the patient waa jaundiced. 
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Table IX 

The nrinary amylase in patients with nephritis 


Type of 
Glomerular 
Nephritis 

Sp. 

Gr. 

1 

1 

Vol. ; 

cc. 

B.U.N. 

Urea 

Clearance 

Microscopic 

Amylase | 

Activity for 
Urine 

Amylase 
Activity for 

24 Hour Urine 

Nephrotic form 

1.015 

1050 

1 

60 

14 

Casts, Alb. 

5.2 

653 

Nephrotic form 

1.02S : 


55 

21 

Casts. RBC 

S.8 


Chronic, diffuse 

I.OlO 

2400 

30 

6S 

Casts, RBC 

3.7 

897 

Nephrotic form 1 

1.020 


22 

60 I 

Casts. RBG 

17.0 


•Benign nrtcriolo* 








nephrosclerosis 

1.010 

790 

20 

53 

Casts, Alb. 

C.S 

189 

•Subacute, diffuse 

1.030 

4S0 

16 

10 

Casts, RBC 

13.4 

644 

Chronic, diffuse 

1.010 

1100 

13 

75 

Casts, Alb. 1 

2.3 

261 

•Acute, diffuse 

1.027 

304 

14 

77 

Costs, RBC 

10.3 

311 

Chronic, diffuse 

1-007 


12 

go 

Casts, Alb. 

1.6 


••Acute, diffuse 

( 1.017 

1 

790 




6.9 

i r,50 


•12 hour collections 
••Alho mild diabetic. 


clearance and the excretion of amylase. In three cases 
only 12-hour collections were made with results 311, 
189 and 644. These figures are not at great variance 
from the normals. Fearon (3), Wohlgemuth (2), and 
Gray and Somogyi (39) reported low findings in cases 
with renal disease. Hewlett (47) states that the de- 
termination of urinaiy amylase used to be employed 
as a renal function test. Geyelin (48) compared the 
excretion of amylase with that of phenolsulphoneph- 
thalein and found that the two varied together in 
nephritis. Fits (49) compared the non-protein nitro- 
gen of the blood and the amylase excretion in experi- 
mental uranium nephritis, and found that with the 


onset of the nephritis the e.\cretion of amylase falls 
and the non-protein nitrogen of the blood rises and 
that with recovery the reverse relationship occurs. If 
this finding can be confirmed, it will be necessaiy to 
do urinary amylase determinations in all cases exhibit- 
ing an elevation of the blood amylase to determine if 
it is increase -formation of amylase or retention. 

Here again it is difficult to speak of renal disease as 
an entity, for there is no reason to expect that a 
severe, acute, diffuse glomerulonephritis with nitrogen 
retention and oligo or anuria should give the same re- 
sults as a well-compefisated case of chronic nephritis 
with polyuria, or a case of nephrosis. 


Table X 

The urinary amylase in patients wilh diffuse, toxic thyroid disease 


Diagnosis 

Basal 

Metabolic 

Rate 

Specific 

Gravity 

Vf>l. 

cc. 

Amylase 
Activity for 

10 cc. Urine 

Amylase 
Activity for 

24 Hour Urine 

Difru.«se 

T<?xic 

Thyroid 

Plus 82 

1.009 

1320 

4.5 

605 ' 




” 80 

1.024 

C30 

5.5 

353 




” 60 

1.022 

SIO 

9,0 

729 




" 60 

1.022 

865 

2.5 

220 • 



” 

•• 50 

1.010 

1080 

• 4.2 

459 




'* 4S 

1.020 

520 

0.5 

306 




" 40 

1.012 

1280 

4-4 

550 




” 40 

l.OlO 

2075 

2.V 

564 




” 39 

1.024 

1500 

2.6 

3S2 




' ” 38 

1.020 

720 

9.5 

660 




•• 36 

1.024 

2300 

2.8 

644 




34 

1.024 

400 

11.3 

462 




” 32 

1.020 

1320 

6.2 

830 




" 32 

l.Ol? 

790 

5,1 

404 




2S 

1.020 

1130 

4.5 

618 




” 28 

1.010 

390 

6.1 

238 




’• 24 

1.022 

3650 

2.1 

785 

•• 



” IS 

1.022 

1710 

2.4 

420 




” .18 

1.010 

2S50 

1,6 

436 




12 

1.006 

B73 

9.6 

845 
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T}ie urinary amylase in patients Kith diffuse, toxic 

thyroid disease 

Twenty patients were studied, all of whom had the 
clinical picture of diffuse, toxic thyroid disease, which 
was confirmed by the laboratory findings. The urinary 
amylase excretion reported in Table IX ranged from 
220 to 846. It would appear that this is not a very 
marked departure from the normal. Some of the lower 
figures, e. g., 220, 238, 306, 353 and 382 were obtained 
in the more toxic cases. Some of the higher figures, 
however, were from patients with an equal degree of 
toxicity as determined by the B. M. R. and clinical 
signs. It does not appear that there is any relation 
between the B. M. R. and the amount of amylase found 
in the urine. This?, however, might be influenced 
by the duration of the disease prior to therapeutic 
measures. Bartels (50) has demonstrated that a large 
percentage of patients with hyperthyroidism have im- 
pairment of liver function, based on the hippuric acid 
excretion test. The degree of hepatic impairment being 
directly proportional to the toxicity of the hyper- 
thyroidism. It would appear that any diminution in 
amylase excretion would depend upon the degree of 
secondary liver involvement. 

The urinary amylase in patients suffering from dis- 
eases of the panereas 

Eleven patients were studied. The diagnosis as set 
forth in Table XI was established in each instance at 
operation. The range in this group was from 607 to 
4870, somewhat higher than in any of the preceding 
groups. There were three cases of acute pancreatitis 
with edema and hemorrhages of the gland, distention 
of the capsule, and necrosis of the surrounding adipose 
tissue. One case was studied on the 1st, 2nd and 3rd 
postoperative days with the following results: 974, 
1372 and 1138. The second case was studied on the 
1st and 5th postoperative days with the following re- 
sults: 3870 and 1356, respectively. The third case 


presented too much sugar in the urine for satisfactorj' 
determinations. However, the serum lipase was normal 
and the serum amylase was low. A case with a cyst 
and necrosis of the pancreas, studieti the 2nd post- 
operative day, was 858. Another case of pancreatic 
cyst following a gunshot wound yielded 3000 on the 
first postoperative day and 1154 on the second post- 
operative day. A third case of pseudo-cy.st - of the 
pancreas ivith drainage, following an operation for 
acute pancreatitis six months previously, showed 787. 
Three cases of carcinoma of the p.ancreas yielded 3378, 
2720 and 652. A case of pancreatic apople.xy showed 
1286 on the second postoperative day and 607 one 
month later. 

While the highest figures obtained were in the 
group with pancreatic pathology, the results were not 
consistent. It has been shown that following experi- 
mental pancreatic duct obstruction, urine amylase 
rapidly rises, but returns to normal within a com- 
paratively short time. Some of the inconsistencies no 
doubt were due to the interval which elapsed from the 
onset of the disease to the time the studies are con- 
ducted. Also the e.xtent of involvement may influence ' 
the results, for Elman has shown that the serum 
amylase is reduced if destruction of the acinar tissue 
is present. This latter factor is also to be considered 
in cases with cy.sts or carcinoma of the pancreas. The 
time interval factor, however, should not be very im- 
portant in this latter group. The location of the c.vst 
or carcinoma in relation to the pancreatic ducts may 
be of importance in regard to the amount of amylase 
excreted in the urine. In our discussion of the origin 
of amylase, current views in regard to the effect on 
am.vlase of pancreatectomy, pancreatic duct ligation, 
acute pancreatitis, etc., were presented. 

SUMJIARY AND CONCLUSIONS 

A review of current views concerning the origin of 
urinary amylase, the nature of amylase, the different 


Table XI 

The urinary amylase in patients suffering from diseases of the pancreas 


Diapnosis j 

! 

' Specific 

Gravity 

Vol. 

cr. 

Amlase 

Activity for 

10 cc. Urine 

Amlase 

Activity for 

24 Hour Urine 

Cyst and necrosis of the pancreas 

1.032 

1018 

1 


Traumatic pancreatic cyst 

1 010 

loot) 

j 30.0 

3000 

Traumatic pancreatic cyst 2 days later 

1.022 

1050 

! 10.7 

n.’)4 

Acute pancreatitis 


540 

1 19.? 

974 

Acute pancreatitis 1 day later 


1075 

1 12.7 

1372 

Acute pancreatitis 2 days later 


ISGO 

1 0.1 

118? 

Carcinoma of the pancreas 

1.010 

1440 1 

23.4 

237? 

Pancreatic apoplexy 

1.020 

1 

I7.r, 


Pancreatic apoplexy next day 

1.020 

.«!90 

14.4 

[ 1280 

Pancreatic apoplexy 1 month later 

1.010 

470 

12.9 

! 007 

Carcinoma of pancreas 

l.OOS 

IGOO 

17.0 I 

[ 2720 

Acute pancreatitis 

1 020 

1500 { 

32.4 ! 

4.S70 

Acute pancreatitis 5 days later 

I ooc 

1400 1 

0.7 

1350 

Carcinoma of pancreas 

1.020 

1200 j 

5.4 i 

r,r ,2 

Carcinoma of pancreas 


1 

Glycosuria i 

too marked j 


Acute pancreatitis 


Glycosuria 

loo marked 1 


Pseudo^j-st of pancreas | 

l.OOS 

I SCO j 

>^■2 . 1 

7?7 
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phenomena encountered with the different methods for 
measuring the enzyme, and the factors which govern 
amylase action has been presented. In an attempt to 
clarify this discussion, a reliable method for esti- 
mating urinary amylase was developed and studies 
were conducted under various conditions in health and 
in disease. 

A group of normals was studied in order to obtain 
normal ranges for amylase excretion during 24 hours, 
and this same group was restudied to determine the 
effect on the excretion or formation of amylase by re- 
stricting and forcing fluids, varying the diet and 
changing the pH of the urine. Also the rate of amylase 
excretion during a 24-hour period, and the relation 
between the concentration of urine (specific gravity), 
volume and amylase content were determined. 

It was noted that the normal range varied consider- 
ably and that the foregoing factors had very little in- 
fluence on the rate of urinary amylase excretion. While 
a more concentrated specimen of urine exhibited 
greater hydrolyzing qualities, the 24-hour collections 
showed the same variation whether dilute or concen- 
trated. However, a sample of urine collected at random 
is apt to yield misleading information, for there can 
be considerable variation in the amount of ams'lase 
found in 10 cc. specimens of urine from the same indi- 
vidual taken at different periods of the day, or on 
alternate days. The rate of amylase excretion is not 
uniform throughout the 24-hour period. Diet had very 
little influence on the amount of urinary amylase. 

The quantity of urinary amylase was determined in 
patients with different pathological conditions. Groups 
of diabetics, nephritics, patients with diffuse toxic 
thyroid disease, hepatic disease and pancreatic disease 


were studied. High and low figures were obtained in 
each group. It is possible that this variation depends 
upon different stages of the respective disease. The 
highest figures were obtained in patients with pancre- 
atic disease; the findings, however, were not con- 
sistent. Although there occasionally is a greater 
amount of urinary amylase in diseases of the pancreas, 
a low amylase does not rule out pancreatic disease and 
conversely a high amylase is not pathognomonic of 
pancreatic disease. It is difficult, therefore, to evaluate 
properly the laboratory report from a clinical stand- 
point, particularly when confi-onted with the possi- 
bility of an acute pancreatic catastrophe. There is a 
tendency for a diminished output of urinary amylase 
in cases with severe liver damage. The relationship 
between urinary amylase and renal function is not 
definitely shown by this study. 

As a result of the great variation in normals and 
the lack of consistent findings in the diseases studied, 
we agree with von Benczur (51) that the routine 
determination of urinary amylase for diagnostic 
purposes does not yield significant results and should 
be discouraged. 

Acknowledgement is hereby made to Drs. George 
M. Piersol, I. S. Ravdin, H. L. Bockus, W. E. Lee, 
Fred Boerner, Eugene Case, D. Wright Wilson, F. A. 
Cajori, Harry Vars, Richard Meade, Eugene Landis, 
Edward McCloskey, the Medical and Surgical Services 
of the Graduate and University Hospitals of the Uni- 
versity of Pennsylvania, the Blembers of the Bio- 
chemistry Staff, and the Class of 1937 of the Univer- 
sity of Pennsylvania for either use of material or 
helpful advice. 


REFERENCES 


1 Conheim, J.i Zur KenntnisB der luckerbildendeti Fermente. 
Virchow’s Archiv., 28:241. 1863. 

2. WohlRernuth, J.: Uber elnc neuc Methode zur quantiUltivcn 
Bestimmunfi: des dtastatlschen Ferments. Btockcm. Ztachr., 9:1, 
1908. 

3 Fcaron, W. R. : The Amylolytic Properties of Urine and the 
Significance of Variations in Health and Disease. Dwbfin J. of 
Med. Sciences, 14C ;149. 1918. 

4. Wohlgemuth, J. : Experimcntclle Untersuchungen uber <Ias Ver- 

halten der Diastaste im Blute. Vcrhandl. d. Koug. F. inn. Med„ 
25:501. 1908. 

5. Davis. L. H. and Ross, E. L. : The Source of Diastases of the 

Blood. Am. J. Physiol., 66:22. 1921. 

G. Zucker, T. F.. Newburger, P. G. and Berg, N. ; The Amylase of 
Serum in Relation to Functional States of the Pancreas. Am. 
J, Physiol. 102:209, 1932. 

7. Reid, E., Quigley. J. P. and Myers, V. C. : Studies on Animal 

Diastases — Blood and Tissue Diastases, with Special Reference 
to the Depancreatired Dog. J. B. C., 99:615, 1933. 

8. Gould. L. K. and Carlson, A. J. ; Further Studies on the Relation 

of the Pancreas to the Serum and Lymph Diastase. Am. J. 
Physiol. 29:165. 1912. 

9. Elman, R.. Ameson. N. and Graham, E. A.: Value of Bloo<I 

Amyla.se Estimations in the Diagnosis of Pancreatic Disease. 
Arc/(. 5Kr/r.. 19:943. 1920. 

10. Johnson, C. E. and Wies, C. H,: Influence of Ligation of Pancre- 

atic Ducts of Dogs Upon Serum Amylase Concentration. J- Exp. 
Med., 65:505. 1932. 

11. Elman, R.: Blood Amyla.se in Relation to Disease of the Pancreas; 

Further Obserwationa. Arch. fnt. Mrd., 48:828. 1931. 

12. Bernhard, Fr. : Der West ■ " ■ ■ ' 7*' ■■ —BestiTn- 

mungen fur die diagne ■ *•; ■ .* .■ . ' • ul Nnch- 

behandJung der akuten H'oehr., 

2:134G. 1930. 

IS. McCaughan. J. M. : The Value of Estimations of the Amylase of 
the Blood in the Diagnosis of Suspected Pancreatic Disease, 
.S. G. O.. 59:.*;9S, 1934. 

14. Antopol, W., Schfrin, A. and Tuchman. L.: Blood Amylase Re- 

sponse to Acetylcholine and lU Modification by Physostigminc 
and Atropine. Proe. Soc. for Exptr. Biot, arid Med., 32:3S3» 
1934. 

ID. Tuchman, L., Schifrin, A. and Antopol, W. : Blood Amylase Re- 
sponse to Acctyl-Beta-Mcthylcholine Chloride in Pancrcatecto- 
mized Dogs, Proc. Soc. for Exper. liiol ond Med., 33:142, 3936. 
1C. Carlson. A. J. and Luckhardt. A. B.: On the Diastases in the 
Blood and the Body Huids. Am. J. Physiol. 23:148, 1908. 

17. Balnbridge, F. A. and Beddord, A. P. : The Diastatic Ferment Sn 
the Tissues in Diabetes Mellltug. Bioehem. J., 2 :89, 1907. 

15. Jliine. L. S. and Petera, H, L, : Observations of the Glycolytic 

Power of the Blood and Tissues In Normal and Diabetic Con- 
ditions. J. M. flcsearch., 26:115, 1912. 

19. Reid, E, and Myers. V. C. : Studies on Animal Diastases. IV. The 


Effect of Insulin on the Dia.static Activity of the Blood i» 
Diabetes. .7. B. C.. 99:607. 1933. 

20. Somogyi, M.: Blood Amylase and Liver Function, Proe. Soc. 

Exprr. Biol^and Med., 32:564, 1934. 

21. Rnchmilewitr, M,: Blood Diastase in Hepatic and Biliary Disease- 

Am. J. Dip. Dis.. C:184. 1938, 

22. Cajori, F. A. and Vara. H. : The Effect of Chloroform Anesthesia 

on Serum Amylase and Liver Esterase. Am. J. Physiol, 124:149, 

23. Cohen, S, J,: Significance of Blood Diastase in the Normal 

Animal. Aw. J. Physiol, 69:126, 1924. 

24. Myers. V. C. and Reid, E. : III. A Comparison of Several Different 

Methods for the Qualitrtive Estimation of Diastase in Blood. 
J. Biol. Chem.. 99:595, 1933. 

25. Rosenfeld, G. : Zum Abbau fler Kohlenhydrate. Bioehem. Z,, 222: 

457, 1930. Die Ein-und Ausschaltung der Leber. Arch, Exper. 
Path. U. Pharm., 166:205, 1932. 

26. Lessor, E. J.: Dio raumliche Trennung von GJykogen und Diastase 

in der Lcberzelle. Bioehem. Z., 119:108, 1921. 

27. Cori, G. T. and Cori, C. F, : Enzymatic Breakdown of Glycogen in 

Liver Extracts. Proc. Exp. Riol. and Med., 39:337, 3938. 

2S, Crandall. L. A., Jr, : The Origin and Significance of the Blood 
Serum Enzymes. Am. J. Dip. Dxs. and Nnirit., 2 :230, 1035. 

29. Endic. G. S. : On Liver Amylase. Biochevx. J., 21:314, 1927. 

30. Davenport, H. A.: On Liver Amylaso and Its Probable Role in 

the Regulation of Blood Sugar. J. B. C., 70:625, 1926. 

31. Schmidt, C. R., Greengnrd, H. and Ivj', A. C.: A Comparison of 

Methods for the Quantitative Estimation of Diastase in Duodenal 
Fluid. Am. J. Dip. Dis. and Nutrit., 1:018, 1934. 

32. Takano. T. ; Studies on Amylase Action of Pulmonal Tissue; 

Studies of Determination of Optimal pH and Influences of 
Halogen Salts. J. Orient. Med. (Abstr. Sect.), 28:95, 1938. 

33. Chosley, L. C, ; ^Validity of Viscometric and Wohlgemuth Methods 

for Quantitative Determination of Amylase. J, Biol. Chem., 
92:171, 1931. 

.34, Sherman, H. C., Kendal, E. C. and Clark, E. D. : Studies on 
Amylases : An Examination of Methods for the Determination 
of Diastatic Power. J. Am. C7iem. Soc., 32:1073, 1910. 

3.7, Cook, D. H. : Temperature Cocflicicnts of Enzymic Activity nnd 
the Heat Destruction of Pancreatic and Malt Amylases. J. Biol 
Client., 66:135, 1925. 

36. West, E. Staunton and Peterson. V, L. : Determination of the 

Reducing Sugars of Urine. Bioehem. J.. 23 :1720, 1932. 

37. Shaffer, P. A. and Hartmann, A. F, : Rerjicnt No. 2 Qu.mtitatiTe 

nnd Chemical Chemistry. Vol. (Methods) : 4C6. Williams nnd 
Wilkins, 1932: J. Biol Chem.. 100:695, 1933. 

38. Small, J. C. : A Method for the Preparation of Soluble Starch. 

J. Am. Chem. Soc.. 41:113. 1919. 

39. Gray, S, H. and Somogyi, M. : Relationship Between Blood 

Amylase and Urinary Amylase in Mon. Proc. Soc. Ezjier. Biot. 
Q-nd Med.. 2C:253, 1037. 



Diamond, Siegel and Myerson — II. The Biliary Pigment Curve During the Secretin Test 


133 


40. Lewis, D. S. and Mason, E. H.: The Diastatic Ferments of the 

BIo^. J. Biol. Chem., 44:455, 1020. 

41. Brown, E. E. and Greene, C. Vi.: Parallel Determination of 

Amzlase and Dextrose-Glycoeen of the Blood, Liver and Kidney 
After Feeding. Am. P, Phytiol., 46:570, 1917. 

42. Reid, C. and Narayana, B.: Factors Causing Variation in Blood 

Diastase. Quart. J. Exp. Phyaxol., 20 :306, 1930. 

43. Leo: Ueber den Fermcntgchalt des Urines unter pathologisehen 

Vcrhaltnissen. Verhandl. d. vii, pp. 364, Kongr. /. tnn. Mcdizin, 
1888. 

44. Bendersky, J. : Ueber die Ausscheidung dor VerdauungBfermente 

(Pepsin, Trypsin, Ptyalin) aus dem Organismus bei gcrunden 
und kranken Menschen. Virchow’s Archiv., 121 :554. 1800. 

46. I^epine, R. and Barral : De la Glycolyso du sang circulant dans lea 
tissues vivants. Compt. Rend., 113:118, 1891. 


46. Clark, G. Il.t On the Amylolytic Action of Urine. Glaagovj Med. 

J., 63:416, 1905. 

47. Hewlett, A. W.: Pathological Physiology of Internal Diseases. 

D. Appleton & Co., pp. 444. 1924. 

48. Gcyclin. H. R.: A Clinical Study of Amylase in the Urine, Arch. ' 

Int. Med.. 13:96, 1914. 

49. Fitr, R.: The Relation Between Amylase Retention and Excretion 

and Non-Protein Nitrogen Retention in Experimental Uranium 
Nephritis. Arch. Int. Med., 15:624, 1916. 

60. Bartels, E. C.: Liver Function in Hyperthyroidism as Determined 
by the Hippuric Acid Test. Ann. Int. Med., 12, No. 6, 662, 193S. 
51. von Benezur, J.: Bietrag zur kllnischen Verwertbarkeit der Dia- 
stasemenge in Blutserum und Urin. TlVrn. A'iin. Tl’orh., 23:890. 
1910. 


II. The Biliary Pigment Curve During the Secretin Test 

Its Diagnostic Significance in the Non-Functioning Gall Bladder* 

By 

\ 

JOSEPH S. DIAMOND, M.D., SIGMUND A. SIEGEL, M.D. 

and 

S. MY’^ERSON, M.D. 

NEW YORK, NEW YORK 


I N a previous communication Cl) we have described 
the effect of an intravenous injection of secretin 
upon the flow of pancreatic juice in man. Using a 
double gastro-duodenal tube under gentle suction the 
pure duodenal secretions were collected without ad- 
mixture of the acid gastric juices. The injection of 
0.5 mg. of secretin per kilogram of bodj’ weight gives 
rise, in the normal individual, to a flow of pure pancre- 
atic juice rich in bicarbonate and the enzymes: dia- 
stase, h-ypsin and lipase. The total volume of flow 
varies behveen 150 and 250 cc. during the 80 minute 
test period. The bicarbonate concentration of this juice 
rises rapidly to as high as 96 to 126 millequivalents. 

The volume of flow, the concentration of bicarbonate 
and the total output of enzymes per given time in the 
normal individual constitute a standard which is 
utilized as a clinical test of pancreatic function. In 
pathologic states involving the pancreas the total 
volume of secretion, bicarbonate concentration and 
enzyme output may be either individually or simul- 
taneously affected. 

In the present communication we wish to report our 
studies of the bile pigment concentration cun'e in the 
various samples of duodenal juice recovered during 
the secretin test. It has been sho\vn that secretin, in 
addition to the stimulation of the external secretion of 
the pancreas, also possesses a choleretic effect causing 
an appreciable floiv of liver bile. Agren (2) has shown 
in the experimental animal that when the cj'stic duct 
is ligated and the common duct is cannulated the in- 
jection of secretin results in a marked increase in the 
flow of liver bile. This is in direct proportion to the 
dose of secretin used. With an injection of 0.05 mg. 
of secretin in a cat the liver bile flow increased from 
8 to 30 drops per hour. In man the quantity of liver 
bile secreted during the test period of 80 minutes may 
reach as high as 60 to 80 cc. Under normal conditions 
with a normally functioning gall bladder this liver 
bile enters the gall bladder and is stored there. The 
duodenal juice recovered during the secretin test under 
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these normal conditions remains, therefore, entirely 
clear or very little bile-stained. Only toward the end 
of the test, when the capacity of the gall bladder is 
overreached, bile may be discharged, causing dis- 
coloration of the clear pancreatic juice. 

In cholecystectomized individuals, or when for any 
reason the cystic duct is occluded, the same conditions 
prevail as after experimental ligation of the cystic 
duct: the normal cycle of bile storage no longer takes 
place and the entire liver bile elaborated through the 
stimulus of secretin is discharged into the duodenum. 
This causes a marked discoloration of the pancreatic 
juice as well as an increase in the total volume. The 
study of the bile pigment curve in the duodenal juices 
obtained during the test, as shown by Agren and 
Lagerlof (3), presents an important method of diag- 
nosis in determining the status of the biliary appa- 
ratus, and helps to differentiate the normally function- 
ing gall bladder from pathologic states W’here the 
cystic duct is occluded by stone or atresia. 

It may be stated here that the secretin used in our 
work contains no cholecystokinin. Experiments by 
Agren (2) with pure secretin on the isolated gall 
bladder of the guinea pig showed no effect on the con- 
traction of the gall bladder. 

The present report consists of a series of forty-six 
cases on whom fifty-seven tests were performed. These 
comprise twentj'-five normal cases on whom thirty-one 
tests were performed and seventeen cases ivith disease 
of the biliary tract on whom tiventy-two tests were 
performed. In addition there were four cases of non- 
visualization of the gall bladder by X-ray, in which 
the secretin biliary pigment curve was normal. The 
pathologic material includes the following groups of 
cases: 

a. Non-functioning gall bladder due to closure of 
the cystic duct. 

b. Cholecystectomized cases. 

c. Obstruction of the common duct, benign and 
malignant. 

d. Toxic Hepatitis. 

e. Cholelithiasis with normally functioning gall 
bladder. 
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Fig. 1. Diagram of the three types of biliary pigment 
cur\-es during the secretin test. Average of ail tests. 


The method used was to determine the icteric index 
of the duodenal juices before and in every sample 
after the injection of secretin and to study the biliary 
pigment curve during the 80 minute test period. 

We distinguish three types of curves (Fig. 1). 

Type 7— THE NORMAL CURVE 

Before the injection of secretin the duodenal juice 
(basal specimen) is bile stained. After the injection 
of secretin, with the marked increase of flow of 
pancreatic juice, the bile discoloration quickly thins 
out and within 5 to 10 minutes the duodenal juice be- 
comes colorless. In performing the secretin test speci- 
mens are collected for two 10 minute periods and 
three 20 minute periods. The duodena! juice usually 
remains colorless throughout the second, third and 
fourth periods: only in the last 20 minute peidod may 
the bile discoloration reappear. During this entire 
time the liver bile which has been secreted enters the 
gall bladder and is stored there. Toward the end of 
the test the overfilled gall bladder may discharge some 
bile into the duodenum causing various degrees of dis- 
coloration. Occasionally such discharge of bile from 
the gall bladder may take place earlier in the test. 


especially if the gall bladder was previously overfilled. 
Even when such an early admixture of bile has oc- 
curred there is always a period, either before or after 
the discharge, when the bile discoloration of the duo- 
denal juice sinks to a very low icteric index. 

In this series of normal cases (Table I) the icteric 
index in the basal specimen varied from zero to SG. 
After the injection of secretin the icteric index fell to 
zero in twenty-one of the twenty-five cases. In three 
cases it fell to 3 and in only one case it fell to 10. In 
seven cases the icteric index remained zero through- 
out all the specimens. In eight eases the index rose 
from 12 to 100 in the last t\vo periods of the test. 
The fall in icteric index to very low levels approxi- 
mating zero is the characteristic feature of the 
normally functioning .gall bladder. Nineteen cases of 
the above series were subjected to X-ray study of the 
gall bladder with the dye. All gave normal findings 
with good concentration and normal emptying. 

Type 77— BILIARY PIGMENT CURVE IN THE 
NON-FUNCTIONING GALL BLADDER AND 
FOLLOWING CHOLECYSTECTOMY 
In this group of cases every sample of duodenal 
juice recovered during the secretin test is deeply bile 
stained. In spite of the marked dilution due to the 
greatly increased flow of pancreatic juice, the duo- 
denal fluid never becomes clear. 

In addition to the increased concentration of bile 
pigment in this group one also notes an increased 
volume of duodenal juice recovered during the secretin 
test. This increased volume is due to the addition of 
the liver bile which ordinarily enters the gal! bladder 
and is stored there. From the average increase in 


Table I 

Normal cases — indicating type I icteric index curve 
after secretin 


Case 


1 

SpeciTT 

• 2 

en 

3 

4 

5 

n. w. 

f> 

3 

0 

S 

12 

12 

w. c. 

10 

8 

0 

0 

0 

5 

B. W, 

IS 

s 

0 

12 

8 

7 

E. S. 

8 

3 

0 

0 

0 

2 

M. U. 

G 

0 

0 

0 

0 

0 

I. I. 

2 

0 

0 

0 

0 

0 

C. B. 

0 

0 

0 

0 

0 

0 

N. S. 

0 

0 

0 

0 

0 

0 

S. G. 

30 

2 

0 

0 

3 

S 

H. B. 

0 

0 

0 

7 

23 

4 

M. B. 

5 

0 

0 

0 

6 

7 

F. H. 

5 

3 

0 

0 

0 

4 

D, n. 

34 

7 

7 

0 

8 

33 

S. K. 

6 

4 

3 

0 

0 

0 

M. H. 

0 

‘0 

0 

0 

0 

0 

W. c. 

10 

8 

5 

3 

9 

38 

D. R. 

70 

35 

3 

8 

65 

33 

I. H, 

0 

0 

0 

0 

0 

0 

J. R. 

50 

CO 

0 

0 

33 

100 

M. R. 

0 

6 

0 


4 


M. R. 

10 

8 

0 

0 

6 

8 

S. R. 

12 

8 

6 

0 

0 

S 

S. F. 

12 

10 

0 

0 

0 

0 

A, H. 

43 

n 

1 

0 

0 

2 

J- P. 

25 

7 

s 

10 

30 

50 

J. P. 

10 

7 

0 

I 

12 

19 

J. P. 

12 

0 

0 

0 

10 

16 

J. P. 

30 

2 

0 

3 

C 

10 

S. S. 

C 

0 

0 

0 

0 

0 

I. I. 

37 

10 

0 

0 

0 

0 

J, L. 

86 

76 

10 

23 

19 

17 
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total volume of duodenal fluid obtained one may esti- 
mate the total output of liver bile during the period 
of the seci'ctin test. Our figures indicate that for the 
80 minute test period this is as high as GO to 80 cc. 
This is well within the capacity of the normal gall 
bladder. This constant increase in concentration of 
bile pigment in the duodenal juice throughout the test 
period is of great diagnostic importance in the recog- 
nition of a diseased, totally non-functioning gall 
bladder with complete obstruction of the cyi5tic duct. 

In this group there were seven cases of non-function- 
ing gall bladder (Table II) and three cholecystecto- 
mized cases (Table Ila). The former included one 


Table II 

Cases of Tiov-functionmg gall bladder — indicating 
type II ieteric index curve after secretin 





Specimen 



Case 

Basal 

1 

2 

1 

3 

4 

S 

E. G. 

50 

63 

1 30 

i 25 

27 

23 

F. G. 

121 

76 

! 30 

52 

75 

70 

T. H. ■ 

•15 

32 

IS 

17 

19 

' 1C 

M. M. 

55 

40 

4S 

33 

63 

C8 

M. H. 

93 

53 

23 i 

29 

34 

60 

G. W. 

22 

55 

27 

35 

51 

61 


Table Ila 

Cholecystectomized cases — type II icteric index curve 
after secretin 





Specimen 



Case 

Bnsnl 

1 

2 

' 1 

1 4 

1 

5 

n. N. 

125 

46 

24 

28 ' 

61 

56 

T. B. 

S6 

36 

30 

23 

41 

30 

n. K. 

136 

100 

39 

50 

76 

115 


case of spontaneous biliarj' fistula between the gall 
bladder and the first portion of the duodenum ; and 
three cases of cholelithiasis with impacted stone in the 
cystic duct. All the above four cases were not visu- 
alized on X-ray study with the dye and the diagnosis 
in each was subsequently substantiated at operation. 
Of the remaining three, one was a case of clinically 
unmistakable gall bladder disease, one a case of cir- 
rhosis of the liver in, a diabetic with a pathologic gall 
bladder and the third a case of steatorrhea. In all of 
these the gall bladder failed to visualize on repeated 
X-ray examination. 

In this group the icteric index of the basal 
specimens varied from 22 to 201 in the non-function- 
ing gall bladder and from 55 to 13G in the cholec.vs- 
tectomized cases. After the injection of secretin the 
icteric inde.x varied between 23 and 50 and in only 
one instance it dropped to 17. Thus in the second and 
third specimens when the dilution is greatest the 
icteric inde.x remains high and does not drop below 17. 

Type 7/7— BILIARY PIGMENT CURVE IN OB- 
STRUCTION OF THE COMMON BILE DUCT 

When the common bile duct is completely obstructed 
due to stone, tumor or atresia, bile cannot enter the 


duodenum and the duodenal juices remain colorless 
throughout the test. 

This group comprised three cases (Table HI), the 
first being a benign atresia of the common duct; the 
second, primary carcinoma of the common duct; and 
the third, carcinoma of the head of the pancreas. The 
first two cases were confirmed at operation. The third 
case is an old lady, not operated upon, but in whom 
the clinical features were such as to leave no doubt as 
to the clinical diagnosis. There was a large palpable 
mass with X-ray findings of a pressure defect of the 
stomach and the secretin test showed an obstruction 
of the pancreatic duct. All these patients were in- 
tensely jaundiced as can be seen from the Van den 
Bergh figures in the table. The urobilinogen in the 
urine was entirely absent (4). 

We have pointed out in our previous paper that the 
secretin test is of extreme value in this group of cases 
in helping to establish the origin of the jaundice. A 
good volume response in the secretin te.st points to 
patency of the pancreatic duct, ivhich would tend to 
rule out pancreatic involvement. Although the ma- 
terial is too scanty for generalization at the present 
time the possibilitj' must be considered of a small 
tumor of the pancreas so situated that it may compress 
the common duct and leave the pancreatic duct entirely 
patent. 

One case of toxic hepatitis with jaundice (Van den 
Bergh — 8.2 u) was subjected to examination with the 
secretin test three times over a period of three weeks, 
first during the height of the disease and later when 
the patient was considerabl.v improved (Van den 
Bergh — 1.4 u). In all the three examinations bile was 
persistently present in the duodenum and at the 
height of the disease the bile pigment concentration 
curve behaved in a similar manner as in the group 
with non-functioning gall bladder. Later, with im- 
provement of the patient and return of the biliary 


Table III 

Cases of obstruction of common bile duct — indicating 
type III icteric index curve after secretin 


Case 

Basal 

1 

spec 

imen 

3 

4 

i 

5 

Van 

den 

Berffh n- 

G. E, 

0 

0 

0 

0 

0 I 

0 

8.2 

G. E. 

0 

0 

0 

0 

0 

0 

11.8 

O. K. 

0 

0 

0 

0 1 

0 

0 

6.4 

R. r. 

0 

0 

0 

0 

0 


11.5 


apparatus to normal function the bile pigment con- 
centration curve returned to normal. 

Our series also include three cases of gall stones 
visualized in X-ray, each with one stone in the fundus, 
with normally functioning gall bladder. The icteric 
index curve in these cases, after secretin, was normal. 

In this report we also include four cases in which 
X-ra.v study with the d.ve failed to visualize the gall 
bladder and a clinical diagnosis of pathologic gall 
bladder with non-function was made. The secretin te.st 
in all these cases revealed a normal behavior of the 
biliary pigment concenti-ation curve of the duodenal 
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fluid. As can be seen from Table IV, the icteric index 
dropped to 3 or to zero. Subsequent X-ray examination 
with the dye substantiated the findings of the secretin 
test by revealing a normal gall bladder. 

SUMMARY AND DISCUSSION 
Secretin in addition to causing an increased flow of 
pancreatic juice also possesses a marked choleretic 
effect. An intravenous injection of secretin produces 
an increase in flow of liver bile, estimated in our work 
to amount to 60 to 80 cc. during the 80 minute test 
period. Under normal conditions of the biliary appa- 

Table IV 

Cases of non-visualization of gall bladder by X-ray 
with normal icteric index curve 


Specimen 


CR5>e 

BA«al 

1 I 

1 

1 ^ 

1 ^ 

5 

U C. 

60 

1 l‘» , 

1 " 1 

3 

11 

27 

2S 

G. F 

85 

1 

^ 1 

0 

0 

0 

5 

n. w. 

5 

0 1 

0 

0 i 

i 0 

0 

s. z 

II 

2 

i 

1 0 

1 

1 

i “ 

I ^ 

0 


ratus this secretion of liver bile enters the gall bladder 
and is stored there, resulting in the majoritj' of 
instances in a colorless duodenal juice. When, how- 
ever, the function of the gall bladder is impaired, such 
as by occlusion of the cystic duct or when the gall 
bladder has been removed, this newly secreted liver 
bile enters directly into the duodenum and causes a 
marked discoloration of the pancreatic juice. 

By studying the icteric index curve of the different 
samples of duodenal juice obtained during the secretin 
test one can differentiate the normally functioning 
gall bladder from the diseased non-functioning gall 
bladder. 


We recognize three types of biliary pigment curves. 
Type I is the normal curve where invariably the icteric 
index approximates zero either throughout the entire 
test or at least in the second or third samples collected; 
type II, the diseased and non-functioning gall bladder 
where the biliaiy pigment curve remains high in every 
sample collected and the icteric index varies between 
30 and 60 but never dropping below 17 in our series; 
type III, in jaundiced individuals ivhere the common 
duct is .completely obstructed and the icteric index re- 
mains zero in all the specimens of the test. This helps 
to differentiate the obstructive from the non-obstruc- 
tive jaundice as illustrated in the case of toxic hep.a- 
titis where an abundance of bile was present in the 
duodenal juice. 

The test has been especially valuable in those doubt- 
ful cases where the gall bladder visualized poorly in 
the X-ray, or in some instances not at all. In four 
cases of our series where for some unknown reason 
X-ray failed to visualize the viscus the secretin test 
gave a normal biliary pigment curve. Subsequent 
X-ray examinations of these cases substantiated the 
secretin findings. 

In borderline cases, where X-ray study with dye re- 
veals poor concentration -with faint visualization of 
the viscus, the secretin test helps to detei-mine the 
degree of impainnent of function of the gall bladder 
and helps to indicate the choice of therapy. 

The test is easily performed and can be carried out 
as an office procedure. 

Note: We ^vish to thank Dr. G. Elias and Mrs. L. 
Schmidt for their valuable assistance in the laboratory. 
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The Influence of the Weisht of the Duodenal Tube Tip 
on its Entrance Time* 


By 

MICHAEL LAKE, M.D. 
NEW YORK. NEW YORK 


A fter Hammeter (1) in 1896 and Kuhn (2) in 
1898 succeeded in intubating the duodenum, the 
first practical duodenal tube+ was described by 
Maurice Gross (3) and independently by Max Einhom 
(4) in 1910. They introduced the principle of having 
a metal weight to facilitate passage to the duodenum. 
Einhom (5, 6) had previously succeeded in passing a 
bucket to the duodenum and a catheter through the 
thread holding the bucket. Gross first described 'the 
maneuver of having the patient lie on his right side 
to facilitate passage of a weight through the pylorus. 

-^Frotn the Dcpartmetit of Medlcme fGastro-Enlcrology) of the New 
York Hc«pilai nnd Cornell Medical College- 
tit U interesting to note that although this was not strictly a duodenal 
tube, a rubber tube was paased through a child from mouth to anus 
by G. SeheUerna in 190S. (Zttchr. /. Win. Wed.. 65:505, 1908). 
Submitted November 2, 1939. 


Modifications of these tubes, of which there are at 
least fifteen, consist for the most part in increasing 
the weight of the tip (Palefsky, 1914) (7), in substi- 
tuting slots in the metal tip for perforations (Rehfuss, 
1914) (8), in changing the shape of the tip to facili- 
tate withdrawal and to eliminate the necessity for 
tying it (Lyon, 1920) (9), in making it still heavier 
and encasing it in rubber (Moses Einhom, 1938) (10). 
In the meantime Jutte (1912) (11), made a small 
metal tip and used soft rubber which required a wire 
obdurator. Levin (1921) (12), did away with the 
metal tip entirely, by using a plain rubber catheter 
with an eye at its terminal end which could be passed 
through the nose. Twiss (1933) (13) used larger 
tubing and a small narrow metal tip with concave 
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slots, attached to which by means of a swivel joint, is 
a solid ball which he believes acts as a leader in 
drawing the bucket into the duodenum and anchors it 
there. 

The advantages claimed for various of these modi- 
fications fall into the following groups : 

1. Ease of passage to the stomach. 

2. Success in entering duodenum. 

3. Anchox'age in duodenum. 

4. Avoidance of clogging by food or mucus. 

5. Avoidance of injui-y to the mucous membrane. 

6. Ease of withdrawing past the glottis. 

The substitution of the wide slots for the circular 
holes introduced by Rehfuss, has been retained in all 
the subsequent metal tips. Moses Einhorn (1938) 
claims that by encasing the metal in rubber, the 
patients’ fear that the tip may become detached is 
eliminated, the chance of injury diminished, and that 
the added weight favors passage to the duodenum. 

The observations below were made in the coui-se of 
39G diagnostic drainages at the New York Hospital 
during the past three years. Four of the tubes were 
used — the Rehfuss, Twiss, Levin and Moses Einhorn 
(1938). The weights of their tips are: 

Levin tube. ... No weighted tip 

Twiss tube.... G9 grains (including the leader) 

Rehfuss tube. . 76 grains* 

Einhorn tube.. 150 grains 

The patients were not selected for the metal tipped 
tubes. The Levin tube, however, was used chiefly with 
feeble or elderly patients, or when esophageal varices 
were suspected. All the tubes were passed by the 
same trained assistant. The clinic period began at 
8:30 a.m. and ended at 11:00 a.m. The technique de- 
scribed by Lyon (14) was followed : The tube is 
passed to the stomach, the stomach is washed with 
warm water until the return is clear, 100 cc. of warm 
water is introduced, the tube is clamped and the 
patient placed on his right side. He is instructed to 
swallow slowly to the duodenal mark so that it is not 
reached for twenty minutes by the clock. If at the end 
of thirty minutes no duodenal contents are obtained, 
the tube is withdratvn to the stomach and the process 
repeated. If a satisfactory drainage is not obtained 
the patient is fluoroscoped to determine the position 
of the tip. 

Scores xvere kept on the four tubes as follows : 

1. Entrance time was considered normal when the 
duodenum was intubated within 30 minutes. 

2. Entrance time was considered delayed if the 
duodenum was intubated within two hours. 

♦Although in the oricrlnal description the weight of the Rehfuss tip is 

given ns 90-120 grains, the tip actually used weighs 75 grains. 


3. If the duodenum was not intubated within two 
hours the drainage was discontinued and listed as un- 
successful. 

RESULTS 

39G intubations were attempted. In a two-hour 
period 352 or 88.9% were successful; 44 or 11.1% 
were unsuccessful. Table I shows the results with the 
four tubes. 

Table I 


Tubes 

■\Vt. of Tips 1 
(Grains) j 

No. of 

Cases 

Suecesrful 

I..ovin 

0 ^ 

*15 

•12 

91.3% 

Twiss 

C9 


12C 

SS.I% 

Rehfuss 

75 

107 

93 

91.6% 

Einhorn 

150 

100 

36 

SC.0% 

Total . 


30C 

1 

362 

1 

88.9% 


There is no significant difference in the percentage 
of successes with anj' of these tubes in a two hour 
period. The adding of a metal tip of various weights 
had no advantage over a plain rubber catheter in this 
interval. 

Does the weighted tip, however, reach the duodenum 
sooner, and is the weight of the tip a factor? Table II 
shows the intubation time divided into normal (le.ss 
than 80 minutes) and delayed (within 2 hours) for 
only the successful drainages : 


Table II 

Successful cases — Entrance time 


Tubes 

Wt. of 
Tips ! 

(Groins) 

No. of 1 
Cases 

j 

Normal 

Delayed 

Levin 

0 1 

42 

2S OC.CCi 

14 33.4% 

Twiss 

CD 

12C 

95 77.7% 

31 22.3% 

Rehfuss 

76 

98 

7C -il.S'To 

22 22.6% 

Einhorn 

150 

86 

67 77.9% j 

19 22.1%' 

Totals 


352 

1 

26G 76.8% 

86 24.2% 


This indicates that all of the weighted tips, regard- 
less of their weight, proceed to the duodenum With 
equal rapidity, and that nothing was gained in this 
respect by increasing the weight of the Jloses Einhorn 
tip to 160 grains. The Levin tube appears to proceed 
to the duodenum at a slower pace. However, we are 
dealing here with a selected group of patients in 
poorer general health, so that this point is not yet 
proven. Table III reviews the attempted passages of 


Table III 


Summary of results 


Tubes 

1 

Wt. of Tips 
(Grains) 

1 

No. of 

Cases 

1 

Normal j 

Entrance Times 
j Delayed j 

j Unsuccessful 

Levin 

0 

46 

28 

60.9% 

14 

30.4% 

4 

8.7% 

Twiss 

69 

143 

95 

66.4% 

31 

21.7^0 

17 


Rehfuss 

75 

107 

76 

71.09J 

22 

20.65". 

9 

8.4% 

Einhorn 

150 

100 

67 

67.0r. 

19 

19.0% 

14 

14.0% 

Totals 


S36 

266 

67.2% 

86 

21.7?i 

44 

11.1% 
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all the tubes to the duodenum, successful and un- 
successful. 

We are able, I believe, to state that increasing the 
weight of the tip beyond 69 grains (Twiss Tube) does 
not hasten the intubation time. It remains to be de- 
termined if a metal weight helps at all in this respect, 
although these figures suggest that it does. 

OTHER CLAIMS 

These cannot be accurately determined, so that we 
are dealing merely with impressions. We believe that 
covering the metal tip with rubber is a desirable 
modification. Patients occasionally are worried by the 
pos.sibility of the tip becoming detached with other 
tubes. A satisfactory volume of bile can be obtained 
with each of the tubes described — clogging has been 
infrequent. We believe that the greatest factor in 
causing trauma to the mucous membrane is suction, 
and it should be scrupulously avoided, except just 
enough to start the siphonage. 


Tubes slipping out have not been a serious problem. 
On one occasion, during my internship, I saw a fatal 
hemorrhage from esophageal varices following the use 
of a metal tip — a blood clot was present on the tip 
when it was withdrawn. Although this is a very rare 
occurrence, its possibility should be remembered. 

CONCLUSIONS 

1. A successful intubation of the duodenum was 
accomplished in a two-hour period with any one of 
four tubes used, in about 90% of the attempts. 

2. A lead weighted tip appears to hasten entrance 
into the duodenum. This, however, has not been de- 
termined beyond doubt. ' 

8. Increasing the weight of the tip from 69 grains 
(Twiss Tube) to 150 gi-ains (Jloses Einhorn Tube 
1938) does not appear to accelerate its passage, or in- 
ci'ease the percentage of successes. 

Note: I am grateful to Elsa Nussbaumer, R.N., for her 
technical assistance. 
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A Method for the Continuous Recording of Gastric pH in Situ* 


11. Experimental Details 


By 

JAMES FLEXNER 
NEW YORK, NEW YORK 
and 

MICHAEL KNIAZUK 

RAHWAY, NEW JERSEY 


P REVIOUS investigators have studied gastric 
acidity by means of the Pavlov pouch and also by 
the method of frequent aspirations. Samples of the 
specimens obtained by these methods were then 
titrated against 0.1 N sodium hydroxide with phenol- 
phthalein or Topfer’s reagents as indicators and the 
results were expressed in terms of free hydrochloric 
acid or total acid respectively. 

With the advent of the glass electrode the gastric 
acidity has frequently been expressed in terms of pH 
units. In all such instances the measurements were 
performed on aspirated specimens. In order to obtain 
pH values of the gastric juice in situ we have devised 
a glass electrode for direct use in the stomach (1). 

Two modifications of the bulb form of the glass 
electrode of the silver-silver chloride tjqie were found 
to be satisfactory for this purpose. One was blown 

*Frnm the Mtrek Institute of Therapeutic Research, Rahway, New 
Jersey and New York Post-Graduate Medical School and Hospital. 
New York. N. Y. 

Submitted October 29, 1939. 


from 2 mm. glass tubing and provided with' a hard 
glass or rubber cylindrical jacket of 10 mm. diameter 
with an open end and perforated wall, to allow free 
circulation of the gastric contents around the glass 
electrode. The other was an unshielded bulb, 8-10 mm. 
in diameter, held away from the stomach wall by 
means of a small rubber balloon fixed around the neck 
of the electrode and inflated after introduction of the 
electrode into the stomach. 

Employing either modification, the platinum lead of 
the electrode was joined to well-insulated flexible 
metal-sheathed multi-strand copper wire which was 
passed through a No. 18 fr. Levine tube, whose lower 
extremity was hermetically sealed to the electrode. 
(Diagram 1). For aspiration pui-poses, a second 
Levine tube with all openings closed wth balloon 
rubber save that immediately opposite the electrode, 
was attached alongside the tube carrying the electrode 
and projecting 2-3 cms. to prevent contact of the 
electrode with the stomach wall. By means of a moist- 
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ened thread passing through this aspirating tube con- 
tact was made with the reference electrode which was 
of the saline silver-silver chloride tj-pe. (Otherwise 
contact was made through the body by direct external 
contact of the reference electrode with the skin; it 
being necessaiy to compensate for extraneous poten- 
tials w’hen using this method). 

The leads from the stomach and reference electrodes 
were connected to a Beckman pH meter which in turn 
was connected to a recording potentiometer. The aspi- 
rating Levine tube was connected through a 3-way 
stopcock with a glass-ball trap and a rubber bulb 
which was compressed at regular intervals by a piston 
driven by a slowly rotating motor. (Diagram 1). This 
pumping system periodically withdrew and returned 
about 35 cc. of gastric contents and in this manner 



Diagram 1. Arrangement for the determination of 
gastric pH in situ. A — Gloss electrode lead to pH meter; 
B — Reference electrode; C — Mechanical pump; D — Glass 
reservoir; E — Glass electrode and aspirating tube; P — 
Detail of glass electrode and aspirating tube. 

continuously bathed the glass electrode with the agi- 
tated stomach fluid. 

The following experiments were performed on dogs 
anesthetized with morphine sulfate (8 mgm. per kgm. 
by subcutaneous injection) and chloralose (70 mgm. 
per kgm. by intravenous injection). The anesthetized 
dog tvas placed in supine position at an angle of 45 
degrees. The double Levine tube was introduced until 
it reached the greater curvature of the stomach and 
was then withdrawn until it was just above this depth. 
The actual position was determined by fluoroscopic 
e.\amination. 

A pH reading was made with the stomach electrode 
and this value was checked against the pH of an aspi- 
rated specimen measured with an e.xternal glass 
electrode instrument. The residual total gastric con- 
tent was then aspirated, and diluted to 100 cc. with 


distilled water. The pH was determined and after re- 
turn to the stomach was again measured in aifii by 
the continuous recording instrument. After a satis- 
factory control run of 5-10 minutes, 1 gram of sodium 
bicarbonate in 100 cc. distilled water was introduced 
through the Levine tube and followed by 50 cc. of 
distilled water. Continuous recordings wore made 
throughout the experiment with occasional inter- 
ruption for withdrawals of gastric juice for compara- 
tive e.xternal determinations. 

The instillation of alkali into the stomach caused an 
immediate rise in pH, followed by a gradual fall until 
the end point (neutralization point of added alkali) 
was reached when an abrupt fall in pH took jilace. 
(Fig. 1). 

0»(N*.C4 


e.T s 
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Fig. 1. Effect of 1 gm. NaHCO. on gastric pH of a dog 
with hyiieisecretion induced by a continuous histamine in- 
jection (0.6 cc. per hour). S = pH determined from the 
tracing using the stomach electrode. V = pH of corres- 
ponding aspirated specimen using a standard electrode. 

DISCUSSION 

This woi'k has been carried out over a period of 
eighteen months. The many irregular results which 
were first obtained were found to be due to technical 
faults which were gradually eliminated. In the early 
experiments when no guard was used to hold the 
electrode away fi’om the gastric mucosa there were 
marked discrepancies between the pH values given by 
the gastric electrode and those obtained from the aspi- 
rated specimen. The use of a guard only partially 
corrected these discrepancies and the results found 
under these conditions were similar to those recently 
reported by Eyerly and Breuhaus (2). As long as such 
variations between almost simultaneous readings per- 
sisted, we felt that the technic was still faulty. Two 
causes for these great differences in pH were recog- 
nized; the glass electrode was being trapped in a 
spastic antrum where gastric secretion poured directly 
onto it and where it was reached by little or none of 
the residual gastric content; and the diffusion in the 
stomach was extremely slow unless agitation was pro- 
vided. Although agitation is normally absent in the 
stomach we believe that uniform mi.xing should be 
provided in any method of measuring the efficacy of 
antacids. Eyerly and Breuhaus (2) attempted such 
mi.xing by thrice passing 20 cc. of gastric content 
backwards and fonvards before comparing their read- 
ings, but their charts seem to indicate that they did 
not obtain complete mi.xing. 

We overcome the first obstacle by determining under 
the fluoroscope the location in the stomach of 250 cc. 
of barium suspension and by accurately placing the 
electrode in this location. The second difficulty was 
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surmounted by the use of the continuous pump de- 
scribed above and by placing the opening in the aspi- 
rating tube opposite the electrode. With these modifi- 
cations, the readings obtained within the stomach 
checked with those of the aspirated specimens within 
0.5 pH units. (Fig. 1). The constantly changing 
gastric secretion and absence of complete mixing 
makes it impossible to consistently reduce the dis- 
crepancy below this figure. 

As the alkali is instilled through the Levine tube 
the peak (a ) of the rise is conditioned by the pH of 
the antacid solution or suspension; the immediately 
following plateau (b) indicates the pH of the mixture 
of gastric fluid and added alkali; and the duration of 
the gently sloping poi-tion of the curve is a measure 
of the amount of alkali present and the rate of acid 
secretion. Variation in amount of emptying that takes 
place can be estimated by measuring the gastric con- 
tents at the end of the e.xperiment. 


By controlling combinations of these variables inter- 
esting data on gastric acid secretion and efficacy of 
antacids may be obtained. 

SUBIMARY 

A method for continuous recording of gastric acidity, 
is described which consists in the inti'oduction into 
the stomach of the dog of a glass electrode connected 
with a pH meter and a recording potentiometer. 
Adequate mixing of the gastric contents is accomp- 
lished by the use of an automatic aspirating and in- 
jecting device. This method is suggested as a means 
of studying the effect of drugs and food in normal 
animals and those in an induced hypersecretory state. 
Its clinical applications will be reported later. 
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Editorials 


SHOULD THIS JOURNAL BE PUBLISHED 
IN MICROFILM? 

I T is almost certain that before long many scientific 
journals will be putting out what is called a micro- 
film edition. Each page of the large edition will be 
photographed on standard 35 mm. film and this will 
be read with the help of a magnifying apparatus or 
lectern. Such apparatus has already been devised and 
most libraries of any size will soon have one. 

Today when the historian wishes to write a book, he 
usually gets all the important books, articles and 
manuscripts he needs copied on microfilm. This work 
can now be done in the larger libraries of the world 
for perhaps a cent a page. 

In many libraries the demands for space will make 
it necessary that many files of old and little used 
journals be copied on film and kept only in this form. 

Jlr. Alexander S. Dowling of 134 East Firet Street, 
Corning, New York, has suggested that if enough sub- 
scribers of this Journal would care to have a micro- 
film edition, he would be able to make the copies at a 
low page rate. If enough readers are interested, ar- 
rangements can be made to prepare such an edition 
and to mail it each month. w p s 


DIFFERENCES IN SENSITIVENESS OF 
PATIENTS MHTH ULCER 

S INCE publishing an editorial on differences in 
sensitiveness of patients with ulcer, we have re- 
ceived a letter from Dr. G. S. de Paula e Silva of Bello 
Horizonte, Brazil. He states that he has now subjected 
over 2,000 patients to Libman's test for sensitiveness. 
This consists of applying pressure over the styloid 
process below the ear. The doctor was unable to find 
any marked difference in the complaints of patients 
in the two groups of hypersensitive and hyposensi- 
tive. He found silent duodenal ulcers occasionally in 
patients who appeared to be hjTjersensitive, and many 
of the hyposensitives complained of pain. He was im- 
pressed uith the fact that tender abdominal points 
appeared more frequently in the hypersensitive than 
in the hyposensitive patients. 


In 1937 in “Brasil-Medico” Dr, de Paula published 
a summary of his findings in 100 cases of duodenal 
ulcer subjected to Libman’s test. Twenty-six per cent 
were hyposensitive and 74 per cent were hypersensi- 
tive. Most of the patients with duodenal ulcer were 
of a nervous temperament and were living under con- 
siderable strain. Some years ago Crohn showed that, 
as one would e.xpect, patients with ulcer are more 
sensitive to the Libman test when they are having 
hunger pain than when they are enjoying a period of 
remission of sjunptoms. ...^ _ 


REVIEWS OF SOME GASTRO-ENTEROLOGIC 
LITERATURE FOR 1939 

A ll readers of this Journal will enjoy, if they have 
, not yet read it, the splendid review of gastro- 
enterologic literature prepared by Chester Jones and 
published in the October, 1939 number of the “Archives 
of Internal Jledicine.” The most interesting advances 
seem to be those made in the field of research as to 
the causes and treatment of ulcer. Very encouraging 
has been the discovery that substances in the urine 
will lower acidity and relieve the symptoms of ulcer. 
There is great activity today in the field of gastro- 
scopy, where much is being learned about the several 
types of gastritis. 

Another article that all gastro-enterologists will 
want to read is the excellent review of regional ileitis 
prepared by Robert Shapiro and published in the 
August, 1939 number of the "American Journal of the 
Medical Sciences.” There is a large bibliography ap- 
pended. 

Another excellent review of the year’s literature on 
the diseases of the liver and biliary tract was published 
by Carl H. Greene and Richard Hotz in the Archives 
of Internal Medicine for April, 1939. 

Gastro-enterologists will find much to interest them 
also in the review of neuropsychiiitiy prepared by 
Stanley Cobb and published in the Archives of Internal 
Medicine for December, 1939. _ 
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I. Fecal Residue of Fat, Protein and Carbohydrate in the Normal D03* 

By 

ROBERT J. COEFEY, M.D.,t FRANK C. MANN, M.D.J, 
and 

JESSE L. BOLLMAN, M.D. 

ROCHESTER. MINNESOTA 


B efore beginnintr a study of the influence of the 
pancreatic juices and bile on intestinal digestion 
and absorption, it was necessary to deteiTnine accu- 
rately the capacity of the normal dog to utilize various 
amounts of fats, protein and carbohydrate. It was 
necessary also to look for possible influences of one 
foodstuff upon the utilization of another. 

According to most reports, normal dogs utilize from 
90 to 98 per cent of ingested fat. Voit found that the 
Jat loss in the feces was from 4 to 11 per cent, and 
up to certain limits, the utilization increased directly 
with the amount of ingested fat. Similarly Cruick- 
shank reported a fat loss of 2 per cent with a fat-rich 
diet, and a 13 per cent loss with a fat-poor diet. It 
was pointed out by Schmidt and Strasburger that 
much of the fecal fat is of metabolic origin. Jliiller 
found that this “metabolic fat” in fasting dogs, 
amounted to from 0.18 to 2.3 gm. daily. Evidently the 
efficiency of fat utilization is lessened when the 
amount of fat in the food is much restricted. 

According to Arnschink, the digestibility of differ- 
ent fats depends on their melting point. In his e.xperi- 
ments only from 9 to 14 per cent of stearin, the melt- 
ing point of which is 00° C., was utilized, while lard, 
which has a melting point of 34° C., was almost com- 
pletely absorbed. Munk and Rosenheim showed that 
protein restriction in the diet for from six to eight 
weeks resulted in decreased utilization of fat, but this 
was not confirmed by Jagerroos. 

All investigators agree that most of the fecal fat in 
normal dogs is in the split form. Jliiller stated that 
07 per cent was composed of fatty acids and soap, 
while Pratt, Lamson and Marks found that it con- 
sisted of 40 per cent neutral fat, 40.5 per cent fatty 
acid, and 13.5 per cent soap. 

The utilization of protein, as estimated b.v the 
residue of nitrogen in the feces, in normal dogs has 
been usually found to be 90 to 95 per cent under 
normal dietary conditions. The work of Voit, in which 
the contents of closed intestinal loops were found to 
contain as much nitrogen as is found in the feces, 
indicated that the fecal nitrogen is principally of 
metabolic origin. IMosenthal estimated that the suceps 
entericus contains three or four times more nitrogen 
than the feces, and he expressed the opinion that re- 
absorption of the nitrogen prevented a greater loss. 
MacNeal, Latzer and Kerr stated that the bacterial 
nitrogen constitutes 4G per cent of the total fecal 
nitrogen. The e.xperiments of JIagnus-Levy and of 

trellow In Sursery, Now residinj: in Wc.shinpton. D. 
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ment of the roQuirements for the detfree of Ph.D. in surcerj*. 
Submitteti December 10. 1930. 


Rubner showed that the efficiency of protein utilization 
is directly proportional to the intake, and further- 
more, that an increase in the residue content of the 
food is attended by a proportionate loss of fecal 
nitrogen. Atwater and Longworthy reported the co- 
efficients of digestibility of nitrogen to be 98 in animal 
food, 85 in cereals and 80 in vegetables and fruit. 

The utilization of carbohydrate is dependent on the 
digestibility of the food. To illustrate this, Rubner 
cited an experiment in which a dog excreted 5.8 gm. 
of carbohydrate daily in the feces on a diet containing 
529 gm. of fine wheat flour, and the same dog ex- 
creted 37.2 gm. daily on a diet containing 504 gm. of 
coarse gi'ain. Most investigators have found carbo- 
hydrate utilization to be 95 to 98 per cent on a mixed 
diet, although Beazell, Schmidt and Ivy were unable 
to detect any fecal carbohydrate after feeding a diet 
of 02 per cent starch. It is generally agreed that fecal 
carbohydrate is derived from the diet, and is not of 
metabolic origin. 

METHODS OF INVESTIGATION 

The utilization of each foodstuff was determined by 
conducting metabolic e.xperiments of five days’ du- 
ration, during which time the fecal excretion was 
determined. 

Four different diets were used. The standard diet 
consisted of 39.5 per cent horse meat, 37 per cent 
cracker meal, G.G per cent lard, 3.3 per cent bone ash, 
and 13.G per cent canned tomatoes. The high carbo- 
hydrate diet was composed of equal parts of cracker 
meal and standard diet. Both the standard diet and 
the carbohydrate diet were fed once each day in an 
amount of 24 gm. for each kilogram of body weight. 
The high protein diet consisted of 20 gm. of horse 
meat and 4 gm. of standard diet per kilogram of body 
weight, while the high fat diet was made up of 10 gm. 
of lard and 4 gm. of standard diet per kilogram of 
bod.v weight. 

Powdered carbon and barium sulfate were used as 
alternate markers, and the stools were collected daily. 
The entire specimen was well triturated, and an 
aqueous emulsion of a representative sample was pre- 
pared. Estimations of fat, protein and carbohydrate 
content of this emulsion were secured. 

The Fow^veather modification of the Saxon method 
of fat analysis was used. The total fat, neutral fat 
and free fatty acid content were determined. 

The total nitrogen content was determined by the 
method of Kjeldahl. It was found that the prelimiriarj- 
addition of 10 cc. of concentrated sulfuric acid to the 
weighed sample for a period of twelve hours greatly 
reduced the usually prolonged time of actual dige.stioii. 
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The Schaeffer-llartman method of sugar analysis 
was employed after acid hydrolysis of the total carbo- 
hydrate. 

The proportion of dry solids in the feces was de- 
termined in each experiment by drying a weighed 
sample. 

RESULTS OF INVESTIGATION 
The average figures for the recovery of the fat, 
nitrogen and carbohydrate in the feces of five day 


Table I 

Fecal excretion of fat by normal clogs^ 


Diet ' 

j Number 
of 

Experi- 
[ ments 

1 

Daily 

Fat 

Intake, 

irm. 

Fecal 

P’at. 

Per 

Cent of 
Intake 

! Per Cei 

r 

Neutral 

Fat 

at of Fees 
‘resent as 

1 Fatty 
Acids 

kl Fat 

Soaps 

r.it 

1 

113 

3.59 

H.8 

42.G 

42.G 

Stnndnrd 

; H 

35 

2.11 

38.8 

49.4 

US 

Cnrbohyilrutc* 

1 

33 

2.97 

37.0 

59.G 

3.4 

I'rtitcin 

! 

1“ 

3.99 

34,G 

54.0 

11.4 


^All fjjrtires «jven represent nvcraRcs co5culate<l from the eerics of 
experiment^! indicated. 


periods are given in Tables I, II and III. In no 
instance did the fecal excretion of any of the 
substances exceed by more than a third the average 
values gi%-en, so that the individual vai-iations are 
without physiologic significance. 

The fat diet used in these experiments when fed for 
a period of six to eight weeks produced fatty livers 
with a fat content of about 20 per cent. Our idea was 
to exhaust the capacity of the dog to utilize fat, and 
thus to increase the amount excreted in the feces. 
Actually it did not. In two animals which were fed 
the fat diet for fifty-five consecutive days the fecal 
excretion of fat remained within normal limits. The 
i-atio of neutral to hydrolyzed fat, however, increased 
appreciably toward the end of the experiment. 

COMMENT 

Within wide limits the utilization of foodstuffs by 
normal dogs proved to be highly efficient. 


Table II 

Fecal excretion of nitrogen by nomai dogs 


Diet 

1 Protein 

1 Intrke. 
firm. 

Fecal 
NitroKcn, 
Per Cent 
of Intake 

Focal 

Nitrogen, 

nm. 

Fecal Dry 
Solids, 

I Per Cent 

Fat ^ 

5.2 1 

U.4 

0.30 

66.1 

Stnnd.art! 

33.2 1 

12.2 

O.GG 

53.9 

C.arliohyilrntp ■ 

' 52.0 

15.9 

0.80 

49.6 

Protein 

1 .50.0 

.5.2 

0.11 

61.2 


The percentage of fat loss in the feces was little in- 
fluenced by the amount of fat in the diet, varjdng from 
2.11 per cent to 3.99 per cent (Table I). This was 
preponderantly fatty acids when small or moderate 
amounts of fat were fed, only 34 to 38 per cent of the 
fecal fat being neutral. On feeding the high f.nt diet, 
only 14.8 per cent was neutral fat. Soap was present 


in only small amounts, except when the high fat diet 
was used, when it averaged 42.6 per cent of the fecal 
fat. 

The fecal excretion of niti’ogen, on the contrary, 
was markedly influenced by variations in the diet. 
This loss varied inversely with the protein intake, 
representing 6.2 per cent in experiments using the 
high protein diet, and 47.4 per cent when the high fat, 
low protein diet was fed. However, a consideration of 
the nitrogen excretion in absolute amounts revealed a 
direct relation between the protein e.xcretion in grams 
and the non-nitrogenous roughage contained in the 
diet. In the calculation of fecal protein the total 
amount of nitrogen ha.s been considered as protein 
and no attempt made to eliminate the nitrogen of non- 
protein sources from the calculation. It was obvious 
that the amount of nonprotein nitrogen increased with 
the bulk and water content of the feces. The similarity 
of the total nitrogen content of the feces of animals 
receiving the protein-rich and the protein-poor diets 
would indicate that the amount of fecal nitrogen was 
but slightly influenced by the protein content of the 


Table III 

Fecal excretion of carbohydrate by normal dogs 


Diet 

Carbohydrate 
Intake, pm. 

Fecal 

Cnrbohyilrafe, 
Per Cent of 
Intake 

Fecal 

Carbohydrate, 

prm. 

Fat 

32.1 

3.02 

0.36 

Standard 

78.C 

1.3S 

3.08 

Carbohydrate 

147.2 

1,04 

1.54 

Protein 

12.7 

2.50 

0.32 


diet. An average excretion equivalent to 25.2 gm. pro- 
tein occurred on feeding the high carbohydrate diet 
which contained much roughage, while only 12.9 gm. 
was lost when the high protein diet was used (Table 
II). These findings are convincing evidence in favor 
of the metabolic origin of the nitrogen in the feces. 

The utilization of carbohydrate was only slightly 
influenced by the amount in the diet. There was a 
small loss of carbohydrate with all diets used, and this 
loss increased with the carbohydrate content of the 
diet. However it was not exactly proportional to it. 

CONCLUSIONS 

The utilization of foodstuffs by normal dogs was 
found to be highly efficient. The fecal excretion of fat 
varied from 2.11 per cent to 3.99 per cent, moat of 
which was fatty acids. The fecal nitrogen was found 
to be fairly constant in absolute amount except for a 
variation roughly proportional to the bulk of the feces. 
When calculated as percentage of the protein of the 
diets used, the nitrogen of the feces increased in per- 
centage as the amount of protein of the diet decreased. 
With diets low in protein as much as 50 per cent of 
the nitrogen intake may be excreted in the feces. Car- 
bohydrate c.xcretion in the feces was only slightly 
affected by diet, varying from 1.0 per cent to 3.0 per 
cent. 
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II. The Effect of the Exclusion of Bile on 


the Absorption of Foodstuffs* 


By 

ROBERT J. COFFEY, M.D.,t FRANK C. MANN, M.D.J 
and 

JESSE L. BOLLMAN, M.D.J 

ROCHESTER. MINNESOTA 


T he vole of bile in the utilization of fat has long 
been the subject of experimental investigation, and 
the importance of this secretion as compared to that 
of the pancreatic juice in the digestion and absorption 
of fat and other foodstuffs was determined in this 
study. 

As the result of experimental and clinical studies, 
SlUlIer in 1887 found that the exclusion of bile from 
the intestinal tract was accompanied by the loss in the 
feces of from 52 to 78 per cent of the ingested fat. 
The utilization of protein and carbohydrate was not 
appreciably affected. Munk occluded the common bile 
duct in a dog, and a fecal fat loss of 44 per cent of 


26 per cent fat loss. Jlost observers agree that after 
the exclusion of bile there is no evidence of defective 
lipolysis in the excreted fat. 

It has been suggested that the exclusion of bile from 
the duodenum results in defective fat utilization be- 
cause of the absence of the biliary secretagogue in- 
fluence on the pancreas. However, Ivy, and Dragstedt 
and Woodbury, have demonstrated that the response 
of the pancreas to food is not allectcd by the absence 
of bile. 

METHODS OF INVESTIGATION 
A male dog weighing 12.5 kg. was operated on and 
the common bile duct was ligated and dirided 2 cm. 


Table I 

Fecal excretion follotring ligation of the common bile dnet'^ 


Diet 

Dailv Intake | 
of Fat, :rm. 

Fecal Fat, j 

•'f of Intiikc 

Per • 

Neutral 

Cent of Fat Preser 

Fatly Acids 

it ns 

Soaps 

i 

Nitrogen, | 

'r of Intake 

Carbohydrate, 

Cc of Intake 

Fat 

108.0 

47.2 

48.** 

32.8 

1S.4 

1F2.0 

4.8 

Standard 

19.2 

i i'-i 

29.0 

46.0 

25.0 

20.7 ! 

1.2 

Protein 

10.0 

27.6 1 

62.2 

37.S 

0.0 

9.6 ! 

3.1 


*A11 fiirures kivou represent averages calculated from the entire nories of exporimentfl. 


the dietary fat resulted. Hedon and Ville established 
biliary fistulas in dogs, and they reported the utili- 
zation of 69 per cent of milk fat and of 45 per cent of 
olive oil. Metabolic studies of fat utilization in clinical 
cases of obstructive jaundice have been conspicuous 
by a lack of agreement, probably attributable to vary- 
ing grades of obstruction to the flow of bile. Brugsch 
found that 46 per cent of the ingested fat appeared in 
the feces, while Schmidt and Strasburger estimated a 

♦Abridgment of tbc-sis submitted bj- Dr. ColTey to tho Fnculty of the 
Qraduate School of the University of Minnesota in partial fnl- 
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proximal to its entrance into the duodenum. Jaundice 
rapidly ensued, and metabolic studies were begun on 
the third postoperative day. 

Five day e.xperiments were conducted, using the 
high protein, high fat and standard diets, as previ- 
ously described (2). The metabolic and analytic 
technics were identical to those employed in former 
studies. 

The animal died six weeks after operation with a 
perforated duodenal ulcer. 

The amounts of fat, carbohydrate and nitrogen of 
the feces for five day periods are given in Table !. 
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COMMENT 

In these experiments, the exclusion of bile from the 
intestine permitted the utilization of 52.8 per cent of 
larpe and moderate amounts of ingested fat. The feed- 
ing of a low fat, high protein diet was accompanied by 
the utilization of 72,2 per cent of fat. Only with the 
fat-poor diet was there a preponderance of neutral fat 
in the feces. The excreted fat in all experiments was 
.solid at room temperature. 

Nitrogen excretion in the feces was definitely in- 
crea.sed when the bile was e.xcluded from the bowel. 
The recovery in the feces of 182 per cent as much .as 
wa.s contained in the high fat diet is striking evidence 


of a loss of nitrogen from the intestinal canal. The 
loss of nitrogen appeared to be proportional to the 
bulk of the feces and was independent of the protein 
content of the diet. 

Carbohj'drate utilization was unaffected by the 
absence of bile in the intestine. 

SUMMARY 

When bile was excluded from the intestine of a dog 
there W'as a definite diminution of the absorption of 
fat. Carbohydrate utilization was not impaired. There 
was an increased loss of nitrogen which was inde- 
pendent of the amount of protein in the diet, but pro- 
portional to the bulk of the feces. 
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III. Tfie Influence of the Pancreas on the Utilization of Foodstuffs'" 

By 
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and 
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T his experimental study was undertaken in an at- 
tempt to determine the influence of the pancreatic 
juice on the utilization of fat, protein and carbo- 
hydrate. From a cursoiy review of the chapters on 
the pancreas in standard textbooks of physiology, one 
is led to believe that all the questions in this field 
have been answered but a perusal of the literature 
shows that many problems remain unsolved. 

With his brilliant researches, Claude Bernard in 
1856 was the first to focus attention on the importance 
of pancreatic juice in the digesting and absorption of 
food. He concluded that, as the result of exclusion of 
pancreatic juice, the foodstuffs, and especially fat, es- 
caped digestion and absorption. Bernard's work was 
ba.sed principally on the observation that the intestinal 
lacteals contained no fat when the pancreatic juice 
was e.xcluded. Contemporaiy investigations, including 
tho.se of Herbst, Weinmann, Frerichs, and SchifT, 
failed to substantiate Bernard’s conclusions. 

Abelmann. in 1890, conducted accurate metabolic 
.studies of digestion and absorption in e.xperiment.ally 
produced pancreatic deficienc.v. He determined both 
the dietary intake and the fecal e.xcretion of the 
various foodstuffs in dogs. After total extirpation of 
the pancreas, he found that none of the nonemulsified 
fat. but .as much as half of emulsified milk fat, avas 
absorbed. The protein absorption averaged 44 per 

♦Abrbffrment of Buhm5ttc<l by Dr. Coffey to the Faculty of the 
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cent, and carbohydrate utilization was least affected. 
Then this same worker partially removed the pancreas 
and tied and divided the pancre.atic ducts. Animals 'so 
treated exhibited a strikingly better' utilization of fat, 
protein and c.arbohydrate than did the totally de- 
p.ancreatized animals. 

Sandmeyer, in 189S5, duplicated Abelmann’s .studies 
in partially depancreatized dogs. In 1898 Rosenberg 
found that ligation and division of the pancreatic 
ducts failed to influence the utilization of food in 
dogs, although subsequent extirpation of the atrophic 
remnant of pancreas was followed by a severe loss of 
fat, protein and carbohydrate in the feces. 

These investigators interpreted the dissimilar utili- 
zation of the foodstuffs in totally depancreatized dogs 
and in those in which the pancreatic ducts had been 
ligated .as being due to the effect of the pancreatic 
enzymes that reached the intestine via the blood 
stream. In 1904, Lombroso (16, 16, 17) suggested 
that the pancreas elaborates an internal secrtflon 
which in combination with the external secretion 
governs the utilization of food. This hypothesis was 
based on his e.xperiments which showed that a viable 
subcutaneous graft of pancreas was able to maintain 
food assimilation quite satisfactorily, that removal of 
the graft resulted in a marked fecal loss of the in- 
gested food, and that the diversion of panci’eatic juice 
through a fistula did not seriou.sly injure the utili- 
zation of food. His studies indic.ated that thi.s hypo- 
thetical internal secretion had its most pronounced 
effect on fat. a lesser one on carbohydrate, and a yet 
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smaller one on protein absorption. In addition, he 
(18 J found no evidence of a compensatory increase of 
the enzymic activity of the suecus entericus, a fact 
militating against the hypothesis that the enzymes of 
the obstructed pancreatic juice reach the intestine 
through the blood .stream. 

During the ensuing five years, numerous studies, 
including those of Zunz and Mayer, Brugsch, Nie- 
mann, Fleckseder, and Jansen, substantiated in whole 
or part the findings of Lombroso. However, Sinn and 
Hess and Burkhardt failed to find evidence of an in- 
ternal secretion controlling the utilization of food. 
Moreover, Visentini separated the panci-eas and duo- 
denum and found that a 60 to 90 per cent loss of fecal 
fat resulted. Labbe and Labbe reported a similar loss 
following duct ligation and partial pancreatectomy. 

American investigators soon became interested in 
this unsettled controversy, and in 1909, Pratt, Lamson 
and Jlarks found that normal fecal excretion by dogs 
whose pancreatic ducts had been ligated and divided 
was the result of re-establishment of the continuity of 
the duct system. They interposed omentum between 
the separated pancreas and duodenum, and found that 
thi.s was followed bj’ a severe fat and protein loss. 
McClure, Vincent and Pratt observed that the utili- 
zation of fat and protein was improved when dogs 
with a pancreatic fistula were allowed to lick up the 
secretion. Nothmann and Wendt attributed great im- 
portance to the rapid emptying time of the stomach 
as a factor in deficient absorption following duct 
ligation and pancreatectomy. 

Store recent investigations have done little to clarify 
the problem. In Rosenblum and Krakower’s studies, 
about half of the fat and protein and 80 per cent of 
the carbohydrate were assimilated by dogs with di- 
vided pancreatic ducts. Selle and Moody found un- 
usually efficient food utilization after total pancreatec- 
tomy in dogs. 

Almost all investigators agree that after total pan- 
createctomy or any operative procedure that keeps 
pancreatic juice out of the duodenum, most of the 
fecal fat is still split (which is hard to understand if 
the pancreatic juice is all-important in lipolysis). 
Garrod tried to explain this with the old hypothesis 
of a dual internal and external secretory control of 
fat utilization by the pancreas, the former governing 
absorption and the latter controlling cleavage of the 
fat. He assumed that in the absence of the pancreatic 
juice, a compensatory lipolytic activity of the succus 
entericus develops, but the absorption of the fatty acid 
can occur only if the internal secretion is being 
formed. 

A study of the literature shows two things, one the 
general agreement that the total extirpation of the 
pancreas results in a severe loss of the foodstuffs, es- 
pecially fat, in the feces, the other that dispute re- 
mains as to whether the loss of the pancreatic juice 
causes a comparable failure of absorption. Those who 
believe it does contend that the failure of such fecal 
e.xci’etion can be explained in two ways: (1) that the 
operation has failed to divide accessory ducts, and (2) 
that continuity of the duct has been restored through 
the formation of a sinus. Bernard, in his origin.al • 
studies of the pancreatic duct system in the dog, de- 
scribed a major and a minor duct. Senn found only 


two ducts in his studies, as did Itevell. However, Hess, 
in 1907, studied the pancreatic ducts in dogs by in- 
jecting into the major duct a radiopaque solution, 
following which a radiogram was made. He stated 
that usually there exist three, and often four, pancre- 
atic ducts. Visentini completed a similar stud.v, using 
a radiopaque solution, and could demonstrate only two 
ducts. That the pancreatic ducts can re-establish their 
continuity by fistula formation is attested by the ob- 
■servations of Visentini and of Pratt, Lamson and 
Marks. These latter investigatoi-s completely sepa- 
rated the pancreas from the duodenum, and interposed 
omentum in order to prevent re-establishment of con- 
tinuity. However, their operation has been objected 
to on the grounds that the blood supply of the gland 
is destroyed. 

The correlation of the blood fat level and the fecal 
excretion of fat has received relatively slight attention 
in experimental pancreatic deficiency. JIoncrielT and 
Payne reported high fat levels in celiac disease, and 
inteiTireted this as indicating poor utilization rather 
tlmn poor absorption of fat. On the other hand, Thay- 
sen has observed subnormal postprandial elevations of 
blood fat in cases of chronic idiopathic steatorrhea. 
Chaikoff and Kaplan found that after total pancre- 
atectomy in dogs the blood fat level was lowered, and 
by the administration of raw pancreas they were able 
to correct this. 

METHODS OF INVESTIGATION 

Fecal excretion of the foodstuffs was determined in 
normal dogs following which experimental pancreatic 
deficiency was established by various method.s. Metab- 
olism e.xperiments were then conducted, employing the 
same technic, same diets and same methods of chemical 
analysis as described in a previous publication (6). 

The animals were fasted twenty-four hours pre- 
operatively, and intratracheal ether anesthesia was 
used in all cases. Three different surgical procedures 
were employed in an attempt to e.xclude the pancreatic 
juice from the duodenum. Evulsion of the pancreatic 
ducts, according to the technic of Mann, was selected 
in order to obviate the danger of re-e.stablishment of 
the ducts and of interference with the blood supply to 
the pancreas. The minor and major ducts were iso- 
lated. divided and forcibly torn from the substance of 
the gland. Total pancreatectomy was carried out by 
blunt dissection with an aneurysm needle. Pancreatic 
fistulas were established by using the Elman-Mc- 
Coughan modification of the Rous-McJIaster technic, 
which consisted of evulsion of the minor duct and 
cannul.ation of the major duct. High jejunal fistulas 
were performed on several dogs, using the technic of 
Slann and Bollman. 

RESULTS 

Food vtilicatiou after cvidsion of the pancrcat’c 
ducts. The feces became bulky immediately after 
evulsion of the duct, and a progressive weight loss was 
obser\-ed in all except one animal. Death came usually 
in from two to four months as the result of inanition. 
The high protein diet appeared to e.\ert the most 
favorable influence on the animal’s well-being, while 
the high fat diet was poorly tolerated. 

The amounts of fat, nitrogen and carbohydrate lost 
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Table I 

Fecal concretion of dogs after evulsion of the pancreatic 
ducts* 



i 

Number 

of 

Daily 

Fnt 

Focal 

Fnt. 

Per Cent of Fecal Fat 
Pre5ent as 


Experi- 

Intahe, 

Per Cent 

Neutral 

Fatty 


Diet 

mcnls 

pm. 

of Intake 

Fat 

Acids 

Soaps 

Kat 

10 

10G.3 

47.3 

65.3 

25.6 

9.1 

Stnndard 

11 

3R.0 

61.2 

36.3 

61.6 

2.2 

Cnrbohy- 

ilrnte 

5 

' 36.3 

65.3 

31.0 

66.5 

12.5 

Protein 

C 

16.7 

7S.G 

32.2 

49.6 

18.2 




Fecal Nitrofion, Per Cent 




Protein 


of Intake 


Fecal 



Intake, 




Nitrofren, 



jrm. 

Averaire 

Ixjw 

HiKh 

Km. 

Fnt 

10 

4.S 

276.0 

207.0 

488.0 

2.0S 

Stnndunl 

i 

34.3 

64.1 

4i.2 

91.5 

3.46 

Carbohy- 

c 

Si.g 

89.3 

78.6 

106,6 

4.SS 

Protein 


60.S 

29.0 

15.1 

45.5 

2.40 



1 

Carbo- 

Fecal Carbohydrate, Per 

Fecal 



hydrate 

Cent of Intake 

Carbo- 

i 


Intake, 




hydrate. 



cm. 

Average 

Low 

Hifih 

Rm. 

Knt 

10 

10.16 

14.7 

S.l 

34,7 

1.48 

Stnndnrd j 

10 

S1.60 

26.4 

S.9 

.50.2 

21.54 

Carbohy- i 
(Imtc 

5 

160,2 

35.4 

22.9 

48.8 

66.60 

Protein 

' 11 

15.06 

7.0 

3.S 

19.8 

1.12 


"All riven represent nvcmRcs calculated from the series of 

experiments Indicated. 


in the feces, shown in Table I, are averages of figures 
from several experiments of five days’ duration. Only 
figures from feeding experiments beginning later than 
two weeks postoperatively are included in the table. 
In those e.xperiments conducted earlier it was found 
that the focal loss of fat never exceeded 20 per cent of 
the fat in the diet and the fecal excretion of nitrogen 
and carbohydrate was similar to that found in normal 
dogs. Between the second and fourth postoperative 
weeks the amount lost in the feces rapidly increased 
and remained fairly constant after that time. When 
the fat diet was used repeatedly there was some evi- 
dence of a gradually increasing loss of fecal fat as 
long as the experiments were continued. In numerous 
experiments where a large amount of the ingested fat 
was recovered in the feces, it appeared as an oil .at 
room temperature, whereas the dietary fat in the form 
of lard was solid at a similar temperature. 

An unusual sequence of events occurred in one 
anim.al after evulsion of the pancreatic ducts. Ex- 
cretion of fecal fat. nitrogen and carbohydrate was 
increased to the expected level in four experiments 
begun after the twenty-second postoperative day. 
.■\bout seven weeks after operation the animal’s general 
condition began to improve and in the next three 
weeks it regained its preoper.ative weight. An im- 
provement in the utilization of food resulted in a 
marked diminution of fecal excretion, the amounts 
found in the feces ton weeks after operation being 
within normal limits. A second laparotomj’ was per- 


formed thirteen weeks after the first operation, at 
which time the pancreas appeared as a thin fibrous 
cord with the exception of a small nodule of apparently 
healthy gland adjacent to the duodenum and attached 
to it by a fine filament which was probably a duct. 
The nodule was excised and found to weigh 425 mg., 
approximately one-fortieth of a normal gland. On 
histologic study it was found to be composed of normal 
acinar pancreatic tissue. Metabolic studies commenced 
on the second day after the second operation showed 
that the utilization of fat, nitrogen and carbohydrate 
was immediately diminished as much as would be ex- 
pected several weeks subsequent to complete evulsion, 
of the pancreatic ducts. The animal’ lost weight 
rapidly and died four weeks later. It appears from 
this experiment that a small portion of the pancreas 
is sufficient to supply all the pancreatic enzymes neces- 
sary for normal digestion and, absorption of food. 

Food utilization after total pancreatectomy. Follow- 
ing the total removal of the pancreas, the blood sugar 
concentration was maintained at 0.1 to 0.2 per cent 
by the daily administration of 5 to 15 units of insulin. 
Feeding experiments begun the second day after oper- 
ation indicated an immediate loss of utilization of fats 
and carbohydrates. The average values found are 
given in Table II. 

Food utilization with complete pancreatic fistulas. 
With complete pancreatic fistula, the dogs e.xcreted 
more than 160 cc. of pancreatic juice each day and 
lost weight rapidly. Feeding e.xperiments begun the 
second postoperative day indicated an immediate loss 


Table II 

Fecal excretion after total pancreatectomy 






1 Pec Cent of Fecal Fnt 


Number 

Daily 

Fecal 


Present ns 


of 1 

Fat 

Fat, 





Experi- 

Intake, 

Per Cent 

Neutral 



Diet 

ments 

Rm. 

of Inbako 

Fnt 

Acids 

’So.nps 

Fnt 

3 

100.0 

76.2 

78.0 

17.7 

4.3 

Standard 

2 

34.8 

67.6 

45.3 

50.0 

4.7 

Carbohy- 

drate 

o 

25.2 1 

G7.4 

42.0 

61.6 

6.5 

Protein 

3 

10.5 , 

61. .6 

25.5 

CS.G 

10.9 




Focal Nilrorrcn, Per Cent 




Protein 


of Intake 


Fecal 



Intake, 


Low 


NitroRcn, 



Rm. 

Averape 

IliRh 

Rm. 

Fnt 

3 

4.42 

317 

27.H.0 

311.0 

2.24 

Standard 

2 

24.S 

.67.3 

67.2 

57.5 

2.70 

Carbohy- 

drate 

c 

21.1 

96.0 . 

92.1 

99.6 

3.72 

Protein 

4 

33.0 

21.9 

13.1 

30.4 

I.M 



Carbo- 

Fecal Carbohydrate, Per 

Fecal 



hydrate 

Cent of Intake 

Carbo- 



Intake, 




hydrate. 



Rm. 

, Avernre 

Low 

HiKh 

Rm. 

Fat 

3 

9,66 

; 21.0 

16.4 

32.2 

2.00 

Standard 

2 

78.0 

11.7 

6.6 

17.8 

9.14 

Carbohy- 

drate 

2 

112.4 

43.6 

41.9 

46.3 

4S.S6 

Protein 

3 

1 

7.8 

3.9 

2.7 

6.6 

0.3 
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of utilization of fat and carbohydrate as shown in 
Table III. Oi-al administration of a few cubic centi- 
meters of pancreatic juice prolonsed the life of the 
animals but had no effect of increasing the utilization 
of food. 

Food ntilization with incomplete pancreatic fistulas. 
The daily excretion of pancreatic juice in the.se ex- 
periments ranged from 50 to 150 cc. and the animals 
remained in good condition without loss of body 
weight. The average loss of food in the feces during 
various five-day periods was but slightly greater than 
that found in normal animals (Table IV). Animals 
with nonfunctioning fistulas showed no deviation from 
normal. 

Neutral fat of the plasma. The neutral fat content 
of the blood was determined at intervals of 3, 6, 9, 12, 
16 and 24 hours after giving a fat meal. With this 
diet the level of fat in the blood of noi-mal dogs re- 
mained fairly uniform throughout the day (8). In 
dogs with evulsed pancreatic ducts or complete pancre- 
atic fistula the neutral fat in the blood remained at 
e.xtremely low levels as shown in Table V. At times, 
after feeding, however, these animals did show some 
small irregular inci-eases in the fat of their blood. We 
found no such changes in the blood of fasting animals. 
These data therefore indicate that some fat from the 
■intestine may reach the blood, but that in the absence 
of secretion from the pancreas, the amount of fat ab- 
sorbed is small. The addition of raw pancreas to the 
diet of the dogs surgically deprived of their own 
pancreatic juice was the only measure which consi.st- 
ently increased the fat content of the blood. 


Table III 

Fecal excretion of dogs with complete pancreatic 
fishdas* 


Did 

Number 

of 

i Experi- 
! xnenta 

Daily 

Fnt 

Intake, 

cm. 

Focal 

Fnt, 

Per Cent 
of Intake 

Per Cr 

) 

Neutral 

Fnt 

•nt of Focal Fat 
Present an 

Fatty 1 

Acids 1 Soaps 

' Fnt ~ 

2 

tiOl.s 

07.G 

3G.9 

, 1 
r>5.6 I 

[ r,.r. 

Standard 

1 

49.0 

Sn.G 

14.2 1 

73.0 

12.S 

Carliohy- 

drnte 

1 

1 . 

1 

■17.0 

1 . 

oG.O 

2G.4 

i 

1 

' 2S.2 

1 



Protein 

Intake, 

cm. 

Fecal 
Nitrocen, 
Per Cent 
of Intake 


1 

1 

Fecal i 
NitrofTcn, 
frm. 

1 

i 

i 

1 

I'm 


9.4 

IG0.3 


2.40 

i 

1 

Standard | 

1 i 

•15.4 

104.5 


7.C2 1 

i 

1 

Carbohy- 

drate 

1 

45.0 

102.5 


7.15 1 




Carl*o- 

hydrale 

Intake, 

cm. 

Fecal 
Carbohy- 
drate; 
Per Cent 
of Intake 

! 

Fecal ! 
Carbo- 
hydrate, 
;:m. 


Fat 

2 

19.C 

5.9 


1 

1 1.14 


Standard 

1 

110.0 

13.2 


1 U.50 


Carbohy- 

drate 

1 

209.0 

27.4 



1 


Table IV 

Fecal excretion of dogs with incomplete pancreatic 
fistulas 


Diet 

Number 

of 

Experi- 

ments 

n.aily 

Fat 

Intake, 

tmi. 

Fecal 

Fnt. 

Per Cent 
of Intake 

Per Co 
I 

Neutral 

Fat 

nl of Fee 
’rf-«ent as 

Fatty 

Acid^ 

n! Fat 

Soaps 

Fat 

5 

209.0 

C.7 

ll.S 

4C.5 

41.7 

Standard 

4 

50.9 

5.2 

32.0 

G0.9 

f..o 

Carbohy- 

drate 

2 

47.8 

8.G 

27.4 

72.0 

0 

Protein " 

3 

28.8 

8.0 

2S.4 

.5G.I 

20.5 

] 

! 


Protein 

Intake, 

Km. 

Fecal 

Nitrotren, ! 
Per Cent 
of Intake 

Focal 

Nitrotren, 

»rm. 


! 

i 

Fat 


9.05 

71.5 

1,0* I 



Standard 

4 

51.80 

2J.C 

LfO : 



Carbohy- 

drate 

2 

4.5.B0 

21.1 

1,72 



Protein 

3 

98.80 

8.5 

l.SI 





Ca rbo- 
bydrntc 
Intake, 
Km. 

Fecal 
Cnrbohy- 
dmlc. 
Per Cent 
of Intake 

Fecal 

Carbo- 

hyflrntr, 

irm. 



Fat 

C 

21.4 

2.0 

0.12 



Standarxl 

4 

IIO.C 

2.4 

2.71 



Carbohy- 

drate 

2 

212.8 

2.4 

5,12 



Protein 

3 

19.0 

3.7 

O.TO 




COJIMENT 

As the review of the experimental work on the 
exocrine function of the pancreas has indicated, great 
controversy revolves about the question of whether 
the utilization of food depends on the secretion cf 
pancreatic juice into the intestine, as was originally 
held by Claude Bernard and reaffirmed by most modern 
inve.stigators. Lombroso (15), denying this, advanced 
the hypothesis that an internal secretion of the 
pancreas controls the utilization of food, especially fat. 

After evulsion of the pancreatic ducts, most of the 
dogs exhibited remarkably efficient utilization of food 
for a variable length of time. The ma.ximal focal loss 
of fat was not attained until two to eight weeks post- 
operatively. Following total pancreatectomy, the fecal 
loss of the foodstuffs was immediately comparable to 
that finally developed by the dogs with evulsed pancre- 
atic ducts. However, the maximal e.xcretion of fat 
came immediately after removal of the pancreas in 
contrast to the gradual increase in fecal excretion ob- 
served after evulsion of the ducts. Pancreatic fistulas 
with loss of all secretion, were associated with a loss 
of foodstuffs similar to that found in the animals 
following pancreatectomy. The existence of an in- 
complete pancreatic fistula caused only slight impair- 
ment in the dog’s ability to utilize food. 

The persistence of the efficient utilization of food 
for a period after evulsion of the pancreatic ducts con- 
trasted markedly with the immediate loss of the 
function following pancreatectomy or the production 
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(if a complete pancreatic fistula. The pradual increase 
in the fecal loss of fat and carbohydrate in dogs with 
evul.sed ducts was found to be strikingly paralleled by 
a progressive atrophy of the acinar elements of the 
jiancrcatic remnant. Histologic examination of pancre- 
atic remnants obtained from various animals of this 
series indicated that much of the acinar tissue was 
degenerate within two weeks so that only about a 
tenth of the remaining acini at that time stained as 
normal tissue. During the ne.xt few weeks there ap- 
peared a gradual increase in the amount of connective 
tissue and of insular groups with a diminution of the 
number of recognizable acini. After from six to ten 
weeks, in the animals that showed marked loss of in- 
testinal function, acinar tissue that stained normallj' 
was seldom found e.xcept as an isolated island in one 
of many sections. 

This phenomenon of gradual failure of food absoi-p- 
tion after evulsion of the pancreatic ducts can perhaps 
then be explained as Abelmann did it. He suggested 
that, firat there is absorption of the obstructed enzymes 
of the pancreas into the blood stream from whence 
they act on the intestine and sccnnd there is a gradual 
disappearance of the enzymes as the pancreas atro- 
phies. It would seem that if an additional hormone is 
present in the internal secretion of the pancreas it 
should not be lost with the pancreatic juice of animals 
with complete pancreatic fistulas. 

In all of the animals that showed a marked loss of 
fat in the feces much of the fat was present as fatty 
acids which shows that there was some splitting of 
fat. Neutral fat predominated only when the fat diet 
was fed, but in such experiments the total amount of 
free fatty acid excreted was more than that found in 
normal dogs, and was equal in amount to that found 
when diets le.ss rich in fat were used. This suggests 
that the nature of the fat excreted when the fat rich 
diet was given was of interest. One would expect that 
the fats of low melting point would be absorbed in 
greater amounts than those of the higher melting 
points, and that then the fecal fat would have a higher 
melting point than that of the combination of fats 
fed. Contrary to this expectation the fat excreted was 
liquid at room temperatures. The finding of low 
quantities of fat in the blood and the absence of a 
marked postprandial rise of fat in the blood may also 


be considered ns indicating diminution of fat absorp- 
tion from the intestine. 

The nitrogen excretion in the feces was increased 
in e.vperimental pancreatic deficiency states. It was 
found to var.v with the bulk of the feces and it bore no 
relation to the protein content of the diet. In actual 
fact it appeared to be less when the diet was rich in 
protein, the bulk of the stool being least when this 
diet was employed. Our figures do not indicate any 
failure of protein digestion or absorption, but they do 
emphasize the fact that considerable nitrogen may be 
excreted in the stool when the bulk of the feces is 
large. 

DISCUSSION 

It seems obvious from this work that when the 
pancreas is entirely destroyed or cut off from the 
bowel there is a marked disturbance in digestion. 
When the pancreatic juice is being diverted to the out- 
side of the body through a fistula again there is a 
marked defect in digestion. Apparently under these 
conditions there is no tendency of the pancreatic se- 
cretion to force its way into the bowel through small 
extra ducts. In cases in which the main duct is tied 
or evulsed it seems probable that small amounts of 
secretion still manage to get into the bowel from small 
areas of remaining pancreatic tissue. In such cases at 
necropsy one can often find small nubbins of pancreas 
connected to the bowel with strands of tissue which 
apparently are ducts. If this reasoning is correct we 
have an explanation for most of the conflicting results 
which arc found reported in the literature. 

Incidentall.v, these experiments make it seem rather 
probable that rarely is there any disturbance in di- 
gestion due to disease of the pancreas. The factor of 
.safety is so enormous that a demonstrable disturbance 
in digestion comes only after the pancreas is practi- 
cally entirely destroyed. 

SUMMARY 

The influence of e.xperimental pancreatic deficiency 
on the utilization of food by dogs was determined. 
Following either complete pancreatectomy, the pro- 
duction of a complete pancreatic fistula or evulsion of 
the pancreatic ducts, there was a marked loss of fat 
and carbohydrate in the feces. An increased excretion 
of fecal nitrogen was related to the increased bulk of 


Table V 

NriilTol fat of plasma (hi milligrams per 100 cc.) of dogs with fat diet 


24* 

1 

3 ; 

Hour* Pfxt Cibiim 

6 1 12 i 

... i 

15 ! 

! 

Fecal Fat, 

Per Cent of 
Diet Fnt 

Rcmarki* 

136 

200 

211 

‘ 105 

201 1 

206 

4.5 

Normal on fnt «liet 2 \sceks.. 

130 


103 

, 110 

I93 j 

113 

4.6 

N<»rmal on fnt iHet 2 weeks. 

3-*r. 

220 

177 

‘ uo 

296 1 

210 

4.3 

Normal on fnt diet 6 wcek^. 

3P6 I 

224 

270 

‘ 210 

2**G ^ 

271 

3.0 

Normal on fnt diet 0 we<4.h. 


1 c< 

44 

' 54 

32 I 

I 40 

30.0 

K%uNlon of pnncreatle tiuctf*. 

?..• 

40 

31 

i 

i 1 

1 **3 

1 .3<^.0 

K%-tjNion of panen-nlfc duct.t. 

26 

23 

20 

24 

! "9 ! 

1 140 i 

72.7 

Duct* evuNctl; mw' pancren* in diet. 

23 

32 

40 

1 

i If- I 

19 i 

77.8 

Duct* eNuUfHl; pancreatic juice In diet. 

3* 

O'* 

122 

! fo 

1 122 j 

112 1 

42.0 

Complete pancreatic fistula. 
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the feces which was less when diets rich in protein 
were employed. 

The loss of utilization of fat and carbohydrate ap- 
peared immediately following removal of the pancreas 
or the production of a complete pancreatic fistula. Such 
loss was not seen in dogs following evulsion of the 
pancreatic duets; in them it came only after several 
weeks had elapsed. The gradual failure of food utili- 
zation in these animals appeared to parallel the de- 
generative changes which occurred in the acinar tissue 


of the pancreas. It would appear that enzymo.s sufii- 
cient for the normal utilization of foodstuifs may be 
absorbed from the obstructed pancreatic ducts. In- 
complete pancreatic fistulas or incomjilete evulsion of 
the pancreatic duct-s produced no detectable alteration 
in the utilization of food. Gross alterations of the di- 
ge.stive functions appear only in the complete ab.^oncc 
of the e.vternal pancreatic accretion, and small amounts 
of pancreas are adequate to maintain complete di- 
gestion. 
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OME of the earlier investigators of the role of the 
pancreas in the utilization of food attempted to 
correct experimentally produced steatorrhea and cre- 
atorrhea by the administration of raw’ pancreas, 
pancreatic extracts and pancreatic juice. As early as 
1890, Abelraann demonstrated that the feeding of raw- 
pancreas to depancreatized dogs resulted in improved 
utilization of these foodstuffs. Sandmeyer, using 
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larger quantities of raw pancreas, was able to correct 
the fecal loss of fat and nitrogen completely in parti- 
ally depancreatized animals. Lombroso (10, 11) .at- 
tempted to replace both qualitatively and quanti- 
tatively the pancreatic juice in the intestinal canal of 
dogs with pancreatic fi.stula and with occluded pancre- 
atic ducts. He ob.scrved a slight improvement in 
protein utilization, less in carbohydrate, and no in- 
crease in the use of fat. Commercial pancreatic e.x- 
tracts were investigated by Pratt, Lamson and JIarks, 
who employed dogs in which the pancre.as had been 
completely separated from the duodenum. The ad- 
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ministration of “pankreon” to one of these animals 
reduced the fecal loss of fat from 8S.-I per cent to 51.5 
per cent, while the lo.ss of nitroRen in the feces fell 
from 78.0 per cent to .">8.0 per cent. “Holadin,” an- 
other commercial prepai-ation, was said to be effective. 
Cruickshank fed raw beef pancreas to totally and 
liartially depancreatized doRS, and he observed marked 
improvement in food utilization in all the animals. 
Furthermore, this investiptator noted an increase in 
the amount of fatty acids in the feces as the re.sult of 
administration of raw pancreas. 

Jlore recently, the therapeutic value of various 
pancreatic enzymes and e.vtracts has received further 
experimental investipation. Selle and bloody in 1937 
studied the influence of "pancreatin,” an extract of 
whole pancreas, on the fecal excretion of depancre- 
atized doRs. They reported a 25 per cent to 60 per 
cent reduction in the hulk of the feces and a marked 
increase in the elimination time of food when pancre- 
atin was added to the diet. In addition, a definite in- 
crease in the utilization of protein resulted. Fat utili- 
zation. on the contrary, was actually decreased as 
the result of pancreatin therapy, accordinp to these 
workers. Beazell, Schmidt and Ivy, employinp doRs 
with divided pancreatic ducts, found that with a high 
carbohydrate diet the dried feces consisted of 24.2 per 
cent carbohydrate. Taka diastase, in daily amounts of 
25 gm., caused a 50 per cent reduction in fecal carbo- 
hydrate, malt extract in equivalent amounts resulted 
in a 45 per cent reduction, while “pancreatin,” in an 
enteric coated form, was as effective as the taka dia- 
stase. Carbohydrate balance studies were not carried 
out. 

Clinical application of enzyme therapy and organo- 
ther.apy has yielded, in most cases, encouraging re- 
sults. Hirschfield, Solomon and von Ehrmann have 
reported a beneficial effect of pancre.atic c.xtract 
therapy in cases of pancreatic steatorrhea. Mosenthal 
and Gross fed raw beef pancreas to patients with 
pancreatic insufficiency, and observed a diminution _in 
the fecal loss of fat and nitrogen. Both failed to 
secure this response with “pankreon.” Bargen, Boll- 
man and Kepler have recently reported the beneficial 
effect of an extract of canine pancreatic juice in 
certain cases of pancreatic diarrhea. 

According to Long and Jluhleman, the enzymic ac- 
tivity of mo.st commercial pancreatic preparations is 
too slight for them to be of practic.al v.alue. As Fenger 
and Hull demonstrated, the lipolytic and amylolytic 
potency becomes materiall.v diminished in six to twelve 
months, although tryptic potenc.v is retained. Silver- 
man. Denis and Leche determined the effect of various 
commercial extracts on the enzymic activity of the 
duodenal contents. They found only a slight increase 
in the lipolytic and amylolytic activity, but a sub- 
stantial increase in tryptic activity. 

METHODS OF INVESTIGATION 

The technic of conducting five-day metabolic ex- 
periments has been previously described (4), and the 
.same high fat. high carboh.vdr.ate, high protein and 
standard diets were employed. Likewise, the same 
analytic technic for fecal fat. carbohydrate and protein 
determinations was utilized. 

RESULTS 

Pancreatic juice was secured from dogs with pancre- 
atic fistulas. The juice from different anim.als was 


pooled, and it was used within thirty-six to forty- 
eight hours. It was administered by means of a 
stomach tube immediately before and one hour after 
the daily meal. Activation of the pancreatic juice by 
the addition of fresh duodenal scrapings was carried 
out in some experiments. High jejunal fistulas, of the 
Mann-Bollman type, were established in several dogs, 
and the juice was given by this route. Fresh pancre- 
atic juice in daily amounts of 20 cc. to 300 cc. was 
administered as a single dose and in divided doses 
throughout the day to ' dogs with evulsed pancreatic 
ducts in sixteen experiments. 

The si.xteen e.xperiments were conducted using the 
following diets: Fat, seven; standard diet, four; car- 
bohydrate, three ; protein, two. In no instance did the 
addition of pancreatic juice reduce the fecal loss of 
fat from the fat diet. A small decrease of fat excretion 
was found in one animal receiving pancreatic juice 
while on the standard diet and in one on the protein 
diet. A definite reduction from 95 per cent of the in- 
gested fat in the feces of the untreated animal to 55 
or 50 per cent occurred when pancreatic juice was 
given to animals receiving ’ the carbohydrate diet. 
Within the limits studied, the volume or activation of 
the pancreatic juice given did not influence the re.sults. 

In each of these experiments there was a conspicu- 
ous decrease in the amount of carbohydrate lost in the 
feces. The reduction in the loss of carbohydrate was 
about 25 per cent for each 50 cc. of fresh pancreatic 
juice used when the diet contained large amounts of 
carbohydrate; so that values approximately normal 
were obtained where more than 200 cc. of pancreatic 
juice were given. The fat and protein diets contained 
small amounts of carbohydrate and no definite re- 
duction of the loss of this carbohydrate was obtained 
except when 300 cc. was given daily. 

Reduction in the amount of nitrogen lost in the 
feces when pancreatic juice was given occurred only 
in those experiments where there was a large re- 
duction in the loss of carbohydrate. The loss of nitro- 
gen corresponded to the volume of the stool which was 
smaller when the carbohydrate utilization was im- 
proved. 

Injlvcnce of prccipilated pavcreatic juice. Fresh 
canine pancreatic juice was precipitated as described 
by Bargen, Bollman and Kepler. The powdered pre- 
cipitate was placed in capsules each of which contained 
the amount derived from 20 cc. of pancreatic juice. 
The capsules were administered orally, half the daily 
dose immediately before feeding .and the remainder 
one hour later. Eight experiments using the equivalent 
of 100 to 200 cc. of pancreatic juice added to the diets 
of dogs with complete evulsion of the pancreatic ducts 
were studied. Only in one experiment was there any 
reduction of the amount of fat, carbohydrate or nitro- 
gen loss in the feces. The reduction in this e.xperiment 
was not great enough to bo of significance. 

Influence of Upncaic, pancreatin, trypsin, taka dia- 
stase and bile salts. Lipocaic prepared according to the 
method of Dragstedt, van Propaska and Harms was 
administered or.ally in amounts equivalent to 300 gm. 
of pancre.as each day to dogs with evulsed pancre.atic 
ducts. No signific.ant alterations in the fecal loss of 
foodstuffs were observed. 

Two grams of commercial pancreatin were given 
daily by mouth to two completely pancrcatectomized 
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(logs and to one dog after complete evulsion of the 
pancreatic ducts. In each e.Nperiment the fecal loss of 
fat and nitrogen was unaffected while a reduction of 
approximately half of tlie carbohydrate loss occurred 
in each animal. 

Trypsin, 400 mg. daily, taka diastase, 400 mg. dail.v, 
and bile salts, 2 gm. daily, were given to animal.s with 
evulsed pancreatic ducts. In no e.xperiment was there 
a significant reduction in the loss of any of the food- 
stuffs. 

Daily cross transfusion of 350 cc. of blood from a 
normal dog to a dog with evulsed pancreatic ducts had 
no effect on the fecal loss of foodstuffs. 

Ivfl7icncc of pancreas in the diet. The influence of 
raw pancreas on the utilization of food was inve.sti- 
gated in eleven e.xperiments on dogs with evulsed 
pancreatic ducts and in five studies on depancreatized 
animals. Fresh beef pancreas was obtained in the 
frozen state. The excess fat was removed and the 
pancreas cut into small pieces. These, in amounts of 
25, 100, 200 or 250 gm. daily, were mixed with the 
diets used. 

When the larger amounts of pancreas were used 
there was only a slight decrease in the fecal loss of fat 
from the fat diet. With the other diets which con- 
tained less fat the reduction of the loss of fecal fat 
was definite but in all cases several times the normal 
loss occurred. 

The carbohydrate loss in the feces was greatly re- 
duced when pancreas was added to the diet in all ex- 
periments. When more than 100 gm. of pancreas was 
given daily the carbohydrate loss was reduced from 25 
to 35 per cent without treatment to l.G to 3.1 per cent 
e.xcept when the carbohydrate diet was used. In this 
case the carbohydrate loss was greatly reduced but did 
not reach normal values. 

The fecal loss of nitrogen was much reduced in all 


cases when pancreas was added to the diet and there 
was a corre.sponding reduction in the bulk of the stool. 

COMMENT 

Replacement therapy definitely reduced the lo.ss of 
carbohydrate in the feces of animals after complete 
pancreatectomy or evulsion of the pancreatic duct.s 
when large amounts of carbohydrate (cracker meal) 
were included in the diet. Pancreatic juice, raw 
pancreas or pancreatin preparations aiipeared to be 
effective, but normal values of carboh.vdrate were ob- 
tained only when large amounts were given. Con- 
comitant with the improvement of carboh.vdrate utili- 
zation the bulk of the feces was decreased and the 
amount of nitrogen lost was reduced. There seemed 
to be no direct effect of the replacement therapy on 
the amount of nitrogen that appeared in the feces. In 
some experiments it also appeared that the fat utili- 
zation was improved slightly when the carbohydrate 
utilization was nearly at normal levels. 

The utilization of fat which had been markedly de- 
creased after pancreatectomy or evulsion of the 
pancreatic ducts was not materially influenced' by any 
one of the treatments we tried. Several attempts were 
made to prevent possible destruction of activit.v of the 
pancreatic juice, but even the continuous instill.ation 
of pancreatic juice into the upper jejunum by way of 
a jejunal fistula gave no better results than the single 
administration of the daily dose by stomach tube. The 
failure of replacement therapy was in marked contrast 
to the normal utilization of foodstuffs when but small 
amounts of pancreatic juice drain into the intestine as 
in animals with incomplete pancreatic fistulas or in- 
complete evulsion of the pancreatic duct. It is obvious 
that we failed in all of our attempts to supply even a 
small amount of the pancreatic secretion needed to 
maintain normal secretion. 
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Role of Food Intake in the Restoration of the Liver Foiiowins Partial 

Hepatectomy in Albino Rats 
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T he purpose of this paper is to present data relative 
to the amount of food iiiRested bj’ partially hepa- 
tcctomized rats throughout their postoperative course, 
in order to report a correlation which was found be- 
tween the extent of restoration of the liver and the 
amount of food inpested. Two series of partially hepa- 
tectomized animals were used; one group was per- 
mitted to eat ad libitum and tlie other was given a 
constant amount of food daily by means of a stomach 
tube. 

The ability of the hepatic remnant to regenerate 
following partial hepatectomy is well known. Numer- 
ous attempts have been made to determine the factors 
which control the restoration, and a fine review of the 
literature is available in the article by Brues, Drury 
and Brues. The role of the portal blood supply has 
been investigated and its importance established. Fran- 
seen, Brues and Richards studied the reaction of 
re-storation of the liver in hypophysectomized animals, 
as did Higgins and Ingle. Both groups of investigators 
obtained e.«scntially similar results in that the hepatic 
restoration occurred to a less extent in the hypophj’- 
seclomized animals, Higgins and Ingle experienced 
difficulties in controlling the dietary intake of their 
animals as the hypophysectomized, partially hepatecto- 
mized animal eats less than the normal animal does. 
They found that the regeneration of the liver seemed 
to depend on the amount of food consumed. 

A very important contribution to the knowledge of 
the role of diet in hepatic restoration was made by 
Brues, Drury and Brues. The.se workers found a 
difference between the restoration of the hepatic mass 
and the increase in the actual number of hepatic cells 
during the restoration. They learned that lesser 
amounts of hepatic tissue were restored when the 
animal was fed a high carbohydrate or a high protein 
diet than when it was fed a standard diet. The largest 
hepatic fragments which were obseiwed by them oc- 
curred in the group of animals fed a high fat diet. 
The smallc.st fragments were obtained in a group of 
irnimal.s which had been fasted. The increase in the 
number of hepatic cells was about the same on either 
the high protein, the high carbohydrate or the standard 
diet; it was least on the high fat diet, even less than 
in the fasted animals. McLennan and Jackson showed 
that the weight of the liver of the rat during inanition 
dccrcase.= at a rate greater than that of the loss in 
total body weight. 

tVe have thought it desirable to study the role of 
the amount of food inge.sted, in hep.atic restoration 
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following partial hepatectomy, in order to furni.sh 
control data to refer to when one is dealing with ex- 
perimental conditions which in themselves affect tlie 
appetite. 

METHOD 

The animals used in these e.xperiments wore inbred 
male albino rats of the Wistar strain. The average 
weight of the thirty-six animals immediately prior to 
partial hepatectomy was 209 ± 35 gm. 

Tw'o series of animals were used and each series was 
maintained on a different dietary regimen. The first 
group ate a powdered commercial diet ad libitum. The 
amount eaten during each twenty-four hour period 
was calculated. The animals were housed in cage.s in 
groups of threes. The constituents of thi.s diet were 
as follows: protein 20 per cent, fat 4 per cent, carbo- 
hydrate 46 per cent (1 gm. = 0.77 cal.). The second 
dietary regimen consisted of administering three 
times daily .a constant amount (G ec.) of .specially pre- 
pared diet by means of stomach tube. This diet was 
composed of protein 16.7 per cent, fat 21.1 per cent 
and carbohydrate 46.7 per cent (1 cc. = 3.29 cal.).* 
The rats were fed this diet for one week prior to 
operation and for the entire postoperative period of 
twenty-one days during which observations were 
made; no other food was allowed this grouj). Both 
diets were adequate as to the essenti.al vitamins. The 
animals in both groups had access to water at all times 
and the daily intake was followed. The animals were 
fasted for eighteen hours prior to operation. The 
commercial diet was made available to the group on 
this diet immediately after operation, and tubing- was 
re.sumed within six hours after operation in the group 
artificially fed. 

Operation. Paifial hepatectomj' was performed 
under light ether anesthesia according to the technic 
of Higgins and Anderson whereby the bifurcate 
median and left lateral lobes were removed, and the 
right lateral and caudate lobe.s were left in place. 

E.'stimaiion of liver .lizc. It i.s impos.sible to de- 
termine the exact weight of the remnant of the liver 
following partial hepatectomy; however, it is po.s.siblc 
to guess at it, since the weight of the remnant bears 
a rather close relationship to the total weight of the 
liver. An approximation of this weight was made 
by weighing the portion ordinarily removed during 
partial hepatectomy, and th.at component left at oper- 
ation, in a group of ten animals of a range of body 
weight similar to that of the experimental group. By 
this method wo learned that about 32 per cent of the 
total weight of the liver was left behind at operation, 


•Tin* nuthors an? indrbtr'l tn Dr. Ta. F. Samuel'* of the University of 
Mlnm-sota for the formula for thU fJJet. 
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Fi(?. 1. Comparison of the relative degree of restoration 
of the liver and the percentage change in body weight 
following partial hepatectomy in animals on two separate 
dietarj’- regimens. The degree of restoration i.s expressed 
in terms of the calculated original weight of the liver. The 
percentage change in body weight was calculated from the 
body weight prior to partial hepatectomy and the body 
weight at necropsy. 


so that this figure was used in estimating the amount 
of hepatic tissue restored in terms of the original 
weight of the liver during the various intervals follow- 
ing operation. The animals were killed by exsangui- 
nation following light ether anesthesia on the third, 
fifth, seventh, tenth, fourteenth and twenty-first days 
after operation. The hepatic remnant at these intervals 
was removed, freed of blood by blotting, and weighed, 
and the specimens were fixed in 10 per cent solution 
of formaldehyde. Microscopic sections were examined 
after being stained with hematoxylin and eosin and 
scarlet red. 

RESULTS 

Commercial diet. The curve of restoration of the 
liver of rats on the commercial diet which was ob- 
tained following partial hepatectomy in these experi- 
ments was similar to those previously reported (5). 
The hepatic remnant increased in sir.e progressively 
until the tenth to twelfth day at which time a mass 
amounting to about 100 per cent of the original weight 
of the liver was attained. A slight increase in liver 
mass occurred on the fourteenth day but it decreased 
to 100 per cent by the twenty-fir.st day (Fig. 1). Ex- 
amination of the data obtained with reference to the 
daily food intake throughout the postoperative period 
of twenty-one days discloses that the intake decreased 
during the first few days of the postoperative period 
and the preoperative level was not reached until the 
eleventh day. At this time the hepatic remnant had 
become restored to approximately 100 per cent of its 
original size. The daily water intake, which was 
slightly decreased during the early postoperative 
period, likewise returned to its preoperative level at 
the tenth or eleventh day. The loss in body weight 
which had occurred after operation was regained at 
the tenth day (Fig. 2). Thus it c.an bo seen that the 
curve of restoration of the hepatic remnant follows 
rather closely the curve of daily food and water intake 
as well as the trends in the body weight. 

Artificial ferdinr!. On examining the curve of resto- 
r.ition of the liver in the group of animals which was 
fed a constant amount of food by tube daily through- 
out the entire postoperative period, marked differences 
Were found in the rate and degree of restoration as 


compared with that observed in animals fed the com- 
mercial diet. In the tubed group, the results of the 
early postoper.ative decrease in appetite were avoided 
by forced feeding. In this group of animals the 
original weight of the liver was restored by the third 
postoperative day, a week earlier than in the animals 
that ate what they pleased. In the tubed group the 
peak of restoration (148 per cent) was reached by the 
seventh day after which the level decreased to 120 iier 
cent; it tended to remain at this figure throughout the 
remainder of the twenty-one day period. The post- 
operative loss in body weight which occurred in the 
commercial diet group was avoided in the tubed group 
(Fig. 1). 

COMMENT 

The data presented indicate some correlation be- 
tween the amount of food ingested and the degree of 
i-estoration of the hepatic remnant following partial 
hepatectomy. In the animals that ate ivliat they 
pleased, the loss in body weight following operation 
occurred simultaneously with a decreased appetite 100 
per cent of the original weight of the liver having been 
restored by the time appetite and body weight had 
returned to normal. Forced feeding of a group of 
partially hcpatectomized animals prevented the loss of 
weight which occurred in the early postoperative 
lieriod in the animals that ate what they pleased, and 
the forced feeding regimen resulted in an earlier 
restoration of the hepatic remnant as well as a greater 
degree of restoration than in the group fed on the 
commercial diet. 

However, examin.ation of the microscopic sections 
sUiined with scarlet red disclosed that the hepatic 
remnants of the animals which were tubed contained 
considerable amounts of stainable fat throughout the 
entire twenty-one day period. The fat was scattered 
diffu.scly throughout the entire lobule, but occurred in 
greatest density about the central vein. No stainable 
fat was detectable in the microscopic sections prepared 
from the livers on the commercial diet. This indicates, 
at least, tlmt the increase in restoration of hepatic 
mass in aninwls on the tubing regimen was not a 
purely cellular one but was due in part to an accumu- 
lation of fat in the hepatic cells. This is in accordance 



Fig. 2. The average daily food and water intake.s of a 
group of eight rats on the commercial diet before and for 
twenty-one day.s after partial hepatectomy bear a close 
relationship to the trend.s in the average body weight. 
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T he purpose of this paper is to present data relative 
to the amount of food ingested by partially hepa- 
tectomized rats thi-oughout their postoperative course, 
'in order to report a correlation which was found be- 
tween the extent of restoration of the liver and the 
amount of food ingested. Two series of partially hepa- 
tectomized animals were used; one group was per- 
mitted to eat ad libitum and the other was given a 
constant amount of food daily by means of a stomach 
tube. 

The ability of the hepatic remnant to regenerate 
following partial hepatectomy is well knowm. Numer- 
ous attempts have been made to determine the factors 
which control the restoration, and a fine review of the 
literature is available in the article by Brues, Drury 
and Brues. The role of the portal blood supply has 
been investigated and its importance established. Fran- 
seen, Brues and Richards studied the reaction of 
restoration of the liver in hypophysectomized animals, 
as did Higgins and Ingle. Both groups of investigators 
obtained essentially similar results in that the hepatic 
restoration occurred to a less extent in the hypophy- 
sectomized animals. Higgins and Ingle experienced 
difficulties in controlling the dietary intake of their 
animals as the hypophysectomized, partially hepatecto- 
mized animal eats less than the normal animal does. 
They found that the regeneration of the liver seemed 
to depend on the amount of food consumed. 

A very important contribution to the knowledge of 
the role of diet in hepatic restoration was made by 
Brues, Drury and Brues. These workers found a 
difference between the restoration of the hepatic mass 
and the increase in the actual number of hepatic cells 
during the restoration. They learned that lesser 
amounts of hepatic tissue were restored when the 
animal was fed a high carbohydrate or a high protein 
diet than when it was fed a standard diet. The largest 
hepatic fragments which were observed by them oc- 
curred in the group of animals fed a high fat diet. 
The smallest fragments were obtained in a group of 
animals which had been fasted. The increase in the 
number of hepatic cells was about the same on either 
the high protein, the high carbohydrate or the standard 
diet; it was least on the high fat diet, even less than 
in .the fasted animals. McLennan and Jackson showed 
that the weight of the liver of the rat during inanition 
decreases at a rate greater than that of the loss in 
total body weight. 

IVe have thought it desirable to study the role of 
the amount of food ingested, in hepatic restoration 
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following partial hepatectomy, in order to furnish 
control data to refer to when one is dealing with ex- 
perimental conditions which in themselves affect the 
appetite. 

METHOD 

The animals used in these experiments were inbred 
male albino rats of the Wistar strain. The average 
weight of the thirty-si.x animals immediately prior to 
partial hepatectomy was 209 ± 35 gm. 

Two series of animals were used and each series was 
maintained on a different dietary regimen. The first 
group ate a powdered commercial diet ad libitum. The 
amount eaten during each twenty-four hour period 
was calculated. The animals were housed in cages in 
groups of threes. The constituents of this diet were 
as follows: protein 20 per cent, fat 4 per cent, carbo- 
hydrate 46 per cent (1 gm. = 0.77 cal.). The second 
dietary regimen consisted of administering three 
times daily a constant amount (6 cc.) of specially pre- 
pared diet by means of stomach tube. This diet was 
composed of protein 16.7 per cent, fat 21.1 per cent 
and carbohydrate 46.7 per cent (1 cc. = 3.29 cal.).'* 
The rats were fed this diet for one week prior to 
operation and for the entire postoperative period of 
twenty-one days during which obseiwations were 
made; no other food was allowed this group. Both 
diets were adequate as to the essential vitamins. The 
animals in both groups had access to water at all times 
and the daily intake was followed. The animals were 
fasted for eighteen hours prior to operation. The 
commercial diet was made available to the group on 
this diet immediately after operation, and tubing- was 
resumed within six hours after operation in the group 
artificially fed. 

Operation. Partial hepatectomy was performed 
under light ether anesthesia according to the technic 
of Higgins and Anderson whereby the bifurcate 
median and left lateral lobes were removed, and the 
right lateral and caudate lobes were left in place. 

Estimation of liver size. It is impossible to de- 
termine the exact weight of the remnant of the liver 
following partial hepatectomy; however, it is possible 
to guess at it, since the weight of the remnant bears 
a rather close relationship to the total weight of the 
liver. An approximation of this weight was made 
by weighing the portion ordinarily removed during 
partial hepatectomy, and that component left at oper- 
ation, in a group of ten animals of a range of body 
weight similar to that of the experimental group. By 
this method we learned that about 32 per cent of the 
total weight of the liver was left behind at operation, 

*The authors are indebted to Dr. L. F. Samuels of the University of 

Minnesota for the formula for this diet. 
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Fig. 1. Comparison of the relative degree of restoration 
of the liver and the percentage change in body weight 
folloOTng partial hepatectomy in animals on two separate 
dietary regimens. The degree of restoration is expressed 
in terms of the calculated original weight of the liver. The 
percentage change in body weight was calculated from the 
body weight prior to partial hepatectomy and the body 
weight at necropsy. 


so that this figure was used in estimating the amount 
of hepatic tissue restored in terms of the original 
weight of the liver during the various inteiwals follow- 
ing operation. The animals were killed by e.xsangui- 
nation following light ether anesthesia on the third, 
fifth, seventh, tenth, fourteenth and twenty-first daj's 
after operation. The hepatic remnant at these intervals 
was removed, freed of blood by blotting, and weighed, 
and the specimens were fi-xed in 10 per cent solution 
of formaldehyde. Jlicroscopic sections were examined 
after being stained with hemato.xylin and eosin and 
scarlet red. 

• , RESULTS 

Cojitmercial diet. The curve of restoration of the 
liver of rats on the commercial diet which was ob- 
tained following partial hepatectomy in these e.xperi- 
ments was similar to those previously reported (5). 
The hepatic remnant increased in size progressively 
until the tenth to twelfth day at which time a mass 
amounting to about 100 per cent of the original weight 
of the liver was attained. A slight increase in liver 
mass occurred on the fourteenth day but it decreased 
to 100 per cent by the twenty -first day (Fig. 1). Ex- 
amination of the data obtained with reference to the 
daily food intake throughout the postoperative period 
of twenty-one days discloses that the intake decreased 
during the first few days of the postoperative period 
and the preoperative level was not reached until the 
eleventh day. At this time the hepatic remnant had 
become restored to approximately 100 per cent of its 
original size. The daily water intake, which was 
slightly decreased during the early postoperative 
period, likewise returned to its preoperative level at 
the tenth or eleventh day. The loss in body weight 
which had occurred after operation -was regained at 
the tenth day (Fig. 2). Thus it can be seen that the 
cun'e of restoration of the hepatic remnant follows 
rather closely the curve of daily food and water intake 
as well as the trends in the body weight. 

Artificial feeding. On e.xamining the curve of resto- 
ration of the liver in the group of animals which was 
fed a constant amount of food by tube daily through- 
out the entire postoperative period, marked differences 
were found in the rate and degree of restoration as 


compared with that observed in animals fed the com- 
mercial diet. In the tubed group, the results of the 
early postoperative decrease in appetite were avoided 
by forced feeding. In this group of animals the 
original weight of the liver was restored by the third 
postoperative day, a week earlier than in the animals 
that ate what thej' pleased. In the tubed group the 
peak of restoration (148 per cent) was reached by the 
seventh day after which the level decreased to 120 per 
cent; it tended to remain at this figure throughout the 
remainder of the twenty-one day period. The post- 
operative loss in body weight which occurred in the 
commercial diet group w’as avoided in the tubed group 
(Fig. 1). 

COMMENT 

The data presented indicate some correlation be- 
tween the amount of food ingested and the degree of 
restoration of the hepatic remnant following partial 
hepatectomy. In the animals that ate what they 
pleased, the loss in body weight following operation 
occurred simultaneously with a decreased appetite 100 
per Cent of the original weight of the liver having been 
restored by the time appetite and body weight had 
returned to normal. Forced feeding of a group of 
partially hepatectomized animals prevented the loss of 
weight which occurred in the early postoperative 
period in the animals that ate what they pleased, and 
the forced feeding regimen resulted in an earlier 
restoration of the hepatic remnant as well as a greater 
degree of restoration than in the group fed on the 
commercial diet. 

However, examination of the microscopic sections 
stained with scarlet red disclosed that the hepatic 
remnants of the animals which were tubed contained 
considerable amounts of stainable fat throughout the 
entire twenty-one day period. The fat was scattered 
diffuselj' throughout the entire lobule, but occurred in 
greatest density about the central vein. No stainable 
fat was detectable in the microscopic sections prepared 
from the livers on the commercial diet. This indicates, 
at least, that the increase in restoration of hepatic 
mass in animals on the tubing regimen was not a 
purely cellular one but was due in part to an accumu- 
lation of fat in the hepatic cells. This is in accordance 



Time in days 

Fig. 2. The average daily food and water intakes of a 
group of eight rats on the commercial diet before and for 
twenty-one da 5 's after partial hepatectomy bear a close 
relationship to the trends in the average body weight. 
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■ivith the work of Brues, Drury and Brues who found 
that on various types of diets in which the percentages 
of predominating constituents were varied, there was 
no correlation between the degree of restoration in 
mass of hepatic tissue and the cellular restoration. 

CONCLUSIONS 

1. There appears to be a correlation between the 
amount of food ingested and the degree of restoration 
of hepatic mass following partial hepatectomy. 

2. The loss in body weight of animals that eat 
what they please can be prevented by forced feeding, 
which procedure effects a more rapid and greater de- 
gree of hepatic restoration. 


3. The apparently greater degree of hepatic resto- 
ration on a forced feeding regimen, to a certain extent 
at least, is due to an accumulation of fat in the hepatic 
cells. 
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INTRODUCTION 

T he most effective amebicidal drug now known 
fails in lO^F of the cases, to produce a pei'manent 
cure, when used alone as single drug therapy, and in 
a single course of treatment. Furthermore, any plan 
of drug therapy which may require repeated courses 
is not ideal, first, because, in the case of some of the 
most effective amebicidal drugs, the administration of 
repeated courses increases the risk of toxic drug re- 
actions, and, secondly, because it is not possible to 
maintain with all patients the continued contact neces- 
sary for repeated drug treatment. Therefore, a simple 
method of combined drug therapy which has reduced 
the therapeutic failures from 10% to 3%, with a single 
course of treatment, and without risk to the patient if 
properly employed, seems worth repoiTing. 

Before describing this combined method of treat- 
ment, and the results obtained from its use, it seems 
advisable to review briefiy the therapeutic effective- 
ness and toxicity of each of the four outstanding 
amebicidal drugs. This discussion concerns the use of 
each drug when used alone in single drug therapy. 

THERAPEUTIC EFFECTIVENESS AND 
TOXICITY OP THE FOUR OUTSTAND- 
ING AMEBICIDAL DRUGS 
I. EMETINE 

Craig, in his classical monograph (1) upon amebi- 
asis, has noted that emetine hydrochloride, when used 
alone, produces not more than 15% of permanent 
cures. This figure represents the consensus of opinion 
of experienced workers in this field. It is recognized 
that emetine is moderately effective in destroying the 
vegetative amebae within the tissues, but not in eradi- 
cating the c.vsts. It is especially effective in relieving 

*From the Gnstro-Intestinal Division of the Medical Department, Henry 
Ford Hospital. 
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promptly the diarrhea and tenesmus in severe cases of 
acute amebic dysentery. Furthermore,' the value of 
emetine in cases of amebic hepatiti.s and abscess is 
generally appreciated. 

Craig (1) and Reed (2), on the other hand, have 
stressed the evidence accumulated by various workers 
that emetine not infrequently produces an acute or 
chronic toxic degenerative effect upon the myocar- 
dium. This is especially true if given in too large 
doses, or in repeated courses. In this clinic six years 
ago a case of marked tachycardia, with' cardiac em- 
barrassment lasting six weeks, was noted in a previ- 
ously healthy young woman who had received one 
grain of emetine hydrochloride subcutaneously each 
day for only six days before the cardiac symptoms de- 
veloped. This patient had presented no evidence of 
previous cardiac damage. (The course of emetine 
given was less than two-thirds as long as the 10 to 12 
day course usually given, and often referred to in the 
literature as the proper course to administer). 

II. CARBARSONE (Carbaminophenyl arsonic acid) 

Carbarsone is regarded generally as the most ef- 
fective and least toxic of the various arsenical amebi- 
cidal drugs. 

In 1934 Anderson and Reed reported having treated 
330 cases of amebiasis with carbarsone alone. They 
were successful in eliminating the infection in 90% of 
their cases (3. 4 and 1). Furthermore, these authors 
(3) reported that only one of the 330 patients failed 
to tolerate the drug. This patient, who had an en- 
larged liver before treatment, was given a single 
course of 5.0 grams of carbarsone, and developed a 
transient catarrhal jaundice. Excluding cases with 
liver damage, these authors feel that carbarsone is a 
drug with a good margin of safety. Due to the slow 
excretion of the drug, they advised the precaution of 
a ten day period of rest before a second course is 
given. However, only a small percentage of their cases 
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received a second course. These authors also reported 
a desirable tonic effect from carbarsone. In this clinic 
in 1934 a group of amebiasis cases was treated with 
carbarsone alone. The percentage of cure.s was 89fJ,, 
or almost identical with that reported by Anderson 
and Reed. 

In the 104 cases reported in this communication in 
which the patient received a single standard course of 
carbarsone by mouth and chiniofon enemata simul- 
taneously, there was no instance of any toxic arsenical 
reaction. In two of the earlier cases, treated by car- 
barsone alone, who received twice the usual total dose 
of the di’ug, there was an arsenical reaction. One of 
these patients, with very acute symptoms of amebic 
dysentery in 1934, received M gram of carbarsone 
twice a day for ten days; and after a rest interval of 
only two days he received a second similar ten daj’- 
course of carbarsone treatment. This patient developed 
a mild catarrhal jaundice, from which he completely 
recovered in a short time. The second patient received 
0.50 gram of carbarsone, instead of the usual dose of 
0.25 gram, twice a day for ten days. This patient de- 
veloped a transient mild peripheral neuritis, from 
which recovery was prompt and complete. 

Since 1934 it has been the policy of this clinic, there- 
fore, to avoid giving more than the single standard 
course of carbarsone, viz., gram before breakfast 
and supper each day for ten days. The experience of 
this clinic coincides with the experience of others that 
carbarsone is a safe drug if circumspectly adminis- 
tered in the above manner. 

III. CHINIOFON (“Anayodin” or “Yatren”) 

fsodium iodohydroxyquinoline-sulphonate) 

Craig (1), Mackie (5) and others who have used 
chiniofon extensively, have reported that it is a non- 
toxic drug, even when used in repeated courses, if 
administered properly in therapeutic dose of from two 
to four 0.25 gm. tablets three times a day for eight 
to ten days. 

Craig (1) also reported that the majority of cases 
of amebiasis obtained permanent cure following a 
single course of chiniofon. He stated, however, that in 
some cases repeated courses of treatment with chini- 
ofon were necessary; and a few cases required subse- 
quent treatment with carbarsone. Because of its safety 
and efficiency Craig (1) has used chiniofon rather 
routinely in his treatment of amebiasis. In the acute 
cases with marked dysentery, he also used emetine at 
the onset of the treatment to obtain prompt sympto- 
matic relief. 

When administering chiniofon orally it is important 
to give it in some such fm-m as “Anayodin.” In this 
preparation the chiniofon tablet is covered with an 
enteric coating, which carries it through the stomach 
without change, but allows it to break down readily 
in the intestine. When chiniofon is given by retention 
enema the powdered form should be used in preparing 
the 2>< per cent solution. 

IV. VIOFORM (iodochlorhydroxyquinoline) 

This drug is similar chemically to chiniofon, but 
contains more iodine than chiniofon, and also includes 
a chlorine atom. In experimental work with monkeys 
Anderson and Koch (6) found vioform more effective 
than chiniofon in prompt!}’ and completely eradicating 
E. histolytica. In 1933, David, Johnstone, Reed and 
Leake (7) first reported the treatment of human 
amebiasis with vioform; and thej' also found it some- 


what superior to chiniofon. These authors advised 
'giving 34 gram t.i.d. for ten days, and then, after a 
rest period of seven days, gave a second similar course. 
They obtained 74.531, of cures in 47 cases treated with 
vioform. These authors felt that the percentage of 
cures would have been higher if there had not been 
some probable cases of reinfection in the group, re- 
sulting from poor hygienic environment. 

Reed (2) reported that vioform is somewhat less 
effective than carbarsone. He states, however, that it 
is an excellent drug to use in alternation after the 
arsenical drug, carbarsone, in those cases needing 
follow-up treatment because of a recurrence. 

Unlike chiniofon, vioform cannot be used for re- 
tention enemata, since it is more irritating to mucous 
membrane surfaces than chiniofon. When given orally 
vioform should be given at meal time. If given be- 
tween meals, occasionally it may cause rather marked 
irritation of the gastric mucosa. 

The toxicity of vioform, Anderson and Reed (3) re- 
ported, is slight or absent, unless one exceeds the usual 
therapeutic dose of 0.26 gram three times a day for 
ten days, with repetition of the same coui’se after a 
week’s rest. Furthermore, in certain severe and old 
relapsing cases Reed and his associates (3 and 7) gave 
more than two such courses. According to their ex- 
perience this can be done with safety. 

The experience of this clinic with vioform has coin- 
cided with that of Reed and his associates, in indi- 
cating the high degree of amebicidal effectiveness and 
the non-toxicity of this drug in therapeutic doses. No 
case of systemic reaction to vioform has been observed. 
This drug is most valuable in the follow-up treatment 
of the occasional case presenting a recurrence of the 
infection after carbarsone administration. 

COMBINED DRUG THERAPY 

There are several reports of combined drug therapy 
in the literature, which are of special interest. In 1935 
P. W. Brown (8) reported the results obtained over a 
fifteen year period in treating 834 cases of amebiasis. 
He preferred a combination of emetin and the arseni- 
cal drug, treparsol, to other methods of drug therapy. 
Brown reported 91.1% of favorable results. 

Mackie (5), in an admirable article dealing with the 
pathology and treatment of amebiasis, reported “e.xcel- 
lent results” from intensive combined therapy in those 
cases failing to respond to ambulatory, single drug, 
chiniofon therapy. This combined treatment consisted 
of the simultaneous administration of emetine given 
hypodermically and chiniofon administered both orally 
and by retention enemata. 

METHOD OF COMBINED DRUG TREATMENT 
EMPLOYED 

The 104 cases of amebiasis included in the following 
study received a uniform single course of combined 
drug treatment. This included the oral administration 
of a standard course of 0.25 gram of carbarsone before 
breakfast and supper daily for, ten days. Simultane- 
ousl.v a small chiniofon retention enema was given by 
a special technique (described below) every other 
morning during this ten day period for a total of five 
such treatments. A cleansing saline enema of about 
750 cc. preceded each chiniofon retention enema. 
(Care was taken not to overdistend the colon). On the 
mornings of the enemata, the morning dose of car- 
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barsone was given after the cleansing saline enema, 
for the reason stated below. 

Thei-e is a sound and highly desirable rationale for 
the simultaneous administration of these two particu- 
lar amebicidal drugs. The fact that these very effective 
a&ents are so different chemically, and at the same 
time are practically free front any unfavorable re- 
action, if properly employed, has made it possible to 
administer them simultaneously in full therapeutic 
doses, and thus obtain the full combined effect. Further- 
more, the fact that chiniofon can be administered 
safely and advantageously as retention enemata, and 
is known to be effective in killing both the encysted 
and vegetative forms of amebae, renders it an ideal 
drug for combination with the oral administration of 
carbarsone. 

As noted previously, carbarsone, apparently the most 
effective of the present known amebicidal drugs, very 
rarely produces any toxic reaction when given properly 
in a single standard course. However, it may incite 
occasionally a transient hepatitis, if given in repeated 
courses. This fact renders it desirable to combine with 
carbarsone another effective drug, which is entirely 
non-toxic, such as chiniofon. The combined, simul- 
taneous action of these two drugs is so effective that 
a second course of carbarsone is unnecessary. 

As a conservative precaution, all patients I'eceiving 
the single standard course of carbarsone have been in- 
structed to report promptly any new symptom develop- 
ing during carbarsone therapy. This seems important, 
oven though none of the 104 cases reported in this 
study exhibited any unfavorable arsenical reaction. In 
case any patient should develop a suspected arsenical 
reaction, the carbarsone should be stopped, and intra- 
venous glucose with increased fluid intake should be 
started promptly to provide a margin of safety. 

The use of antiseptic retention enemata in the treat- 
ment of chronic ulcerative colitis was discarded in this 
clinic a number of years ago, as it was in most other 
gastro-intestinal clinics. However, the use of retention 
enemata in amebiasis has been instituted as an ad- 
vance. The rationale is as follows. In amebiasis there 
are many vegetative and encysted forms of amebae in 
the lumen of the intestine, in the fecal contents, and 
on the surface of superficial ulcers. These organisms, 
as well as those in the deeper layers of the intestinal 
wall, must be killed if reinfection by direct contact is 
to be avoided. The elimination from the colon of the 
liquid and solid fecal contents every other day, by the 
use of a cleansing saline enema, followed by the intro- 
duction of a concentrated, amebicidal retention enema 
should supplement the oral administration of any 
amebicidal drug. If the enemata are given in the 
morning, time will have been afforded for the full 
effect of the oral drug given the previous day. To 
avoid any premature elimination, by the cleansing 
enema, of the oral drug given the same morning, the 
carbarsone should be given after the enema. 

A special technique has been utilized for the ad- 
ministration of the chiniofon enemata. It is designed 
to carry the chiniofon solution around to the ascending 
colon and caecum, the generally recognized major site 
of amebic lesions and infection. On the morning of 
each chiniofon retention enema treatment, breakfast 
is omitted. At 8:00 a.m. a cleansing saline enema of 
about 750 cc. is administered, with a technique to in- 
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sure a thorough cleansing of the entire colon and an 
elimination of the saline solution. This procedure is 
intended to facilitate direct contact of the subsequent 
concentrated chiniofon enema with amebic ulcers in 
the caecum and other portions of the colon and rectum. 
At 9.00 a.m. 250 cc. of a 2.5% aqueous solution of 
chiniofon is given to the patient in the knee-chest 
position. This position is maintained for five minutes, 
in order to facilitate the prompt passage of at least 
part of the small chiniofon enema beyond the opened 
splenic and hepatic flexures into the ascending colon. 
After remaining in this position for 5 minutes, the 
patient drops immediately onto the right side where 
he or she remains for half an hour. The pui'pose of 
this shift in position is to aid in the temporaiy re- 
tention of chiniofon in the caecum and ascending 
colon. Instructions are given then to turn onto the 
back for half an hour, subsequently onto the left side 
for half an hour, and finally onto the back again, 
where the patient remains until 1 :00 p.m. or longer. 
This total four hour period pei'mits the absorption of 
the chiniofon enema.’ (Most patients ai-e able to retain 
and absorb this enema). These chiniofon treatments 
are given under the supervision of a specially in- 
structed nurse, either in the out-patient or in-patient 
department of the hospital. At the onset of treatment 
of the acute cases, the diarrhea has been controlled 
sufficiently well for retention of the small chiniofon 
enema, by frequent doses of camphorated tincture of 
opium. 

A barium enema of 250 cc. only was given to a small 
group of patients, using the above special technique 
for administering chiniofon retention enemata. Fluoro- 
scopic and film observations indicated that part of the 
barium promptly and consistently reached the ascend- 
ing colon and caecum in this group of patients within 
the initial five minute period ; and this portion of the 
barium tended to remain in the ascending colon as 
long as the patient remained on the right side. The 
validity of the chiniofon enema technique is based 
finally, therefore, upon these barium observations and 
on the therapeutic results obtained, and not simply 
upon the a priori reasoning referred to above. 

It has not become necessary to give emetine to any 
of this group of 104 uncomplicated cases, which in- 
cluded the various clinical types of amebiasis. In some 
of the acute cases several extra days were required 
before complete symptomatic relief of the tenesmus 
and diarrhea was obtained, as compared with the verj- 
prompt symptomatic relief obtained from emetine. 
However, on account of its toxicity and relative in- 
effectiveness in pi'oducing permanent cures, emetine 
no longer is used in this clinic, except in the occasional 
cases complicated by amebic hepatitis or abscess. Al- 
though the occasional use of emetine for prompt 
sjTnptomatic relief can be justified in the very severe 
cases of acute amebic dysentery, its routine use in 
treating amebiasis no longer seems justified, for the 
two reasons referred to above. 

In the rare cases exhibiting a recurrence of amebi- 
asis after the above type of combined therapy, vioform 
has been administered orally according to the method 
advised by Reed and his associates (7) and outlined 
above. 

General supportive measures, such as bed rest, high 
protein and high vita'mine diet, and other adjuvants 
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needed in addition to drug therapy, in the cases of 
active amebiasis, should not be omitted. 

CLINICAL MATERIAL UTILIZED 
The clinical material for this study consisted of an 
unselected group of 104 uncomplicated cases of amebi- 
asis. These 104 cases may be divided into five clinical 
subgroups, as noted in Table I. 

The first subgroup included 20 cases of acute amebic 
dysentery, with diarrhea and associated tenesmus in 
most of these cases. The symptoms in this subgroup 
were relieved by the amebiasis treatment. 

The second clinical subgroup consisted of 19 cases 
of chronic relapsing amebic dysentery, with a histoiy 
of previously repeated acute or subacute attacks of 
dysentery. The symptoms in this subgroup also were 
relieved by the amebiasis drug treatment. The 39 cases 
comprising subgroups I and II, (37.5% of the total 
group of 104 cases) , were cases of active amebiasis. 

The third subgroup consisted of 25 carrier cases, or 
more properly designated as latent cases, without any 
tjTie of colon symptoms. (It is now recognized that 
the majority of these latent cases have superficial 


Table I 

Clinical suh-groups of 10 Jf amebiasis cases* 



Type of Case (or Sub-Group) 

No. of 
Cases 

I 

\cute amebic dysentery 

20 

n 

Chronic relapsiner amebic dysentery 

19 

in 

Latent amebiasis, without colon symptoms 

25 

IV 

Latent amebiasis, with irritable colon 
symptoms 

32 

V 

Latent amebiasis, with associated pin-point 
ulcers of chronic ulcerative colitis 

i S 


Total cases 

1 104 


*Two cases with amebic hepatitis or hepatic abscess were not included, 
since they received emetine. 


ulcerative lesions in the caecum or ascending colon, 
even though no symptoms are present) . 

The fourth clinical subgroup consists of another 
type of latent amebiasis, occurring in patients with an 
associated “chronic irritable colon” condition. In this 
group the characteristic dull, shifting irritable colon 
distress was not relieved by amebiasis treatment and 
the disappearance of amebae from the stools. However, 
it was relieved by subsequent comprehensive irritable 
colon therapy. This clinical subgroup was discussed 
in detail by Paulson (9) in his recent communication. 

The fifth clinical subgroup (8 cases) consisted of a 
third type of latent amebiasis, occurring in patients 
who presented the typical proctoscopic findings of 
“chronic ulcerative colitis.” In these eight cases the 
rectal ulcers were the numerous, minute or “pin point” 
lesions characteristic of so-called “idiopathic” chronic 
ulcerative colitis. These rectal ulcers did not disappear 
until from three to eight weeks after amebiasis treat- 
ment had been concluded, although the amebae had 
promptly disappeared from the stools in each case. 
During this interval intensive chronic ulcerative co- 
litis treatment had been instituted when the rectal 
ulcers failed to disappear within ten days after con- 
clusion of amebiasis treatment. Furthermore, in two 
of these eight cases there was a return of numerous 


pin point ulcers (and also colon distress), in 11 months 
and 12 months respectively after completion of amebi- 
asis treatment, amebae having remained absent from 
the stools during this entire period. It would seem 
quite certain, therefore, that E. histolytica was not the 
etiological factor for the “pin point” rectal ulcers in 
these eight cases. 

When one considers that, according to figures 
commonly cited, at least 5% of the population at large 
have E. histolytica infestation, it is not suiTirising 
that a small percentage of patients with chronic irri- 
table colon and chronic ulcerative colitis should harbor 
amebae. P. W. Broum (8) found the proctoscopic 
picture of “idiopathic ulcerative colitis” in 8.8% of his 
576 patients with amebiasis who received proctoscopic 
examination. This percentage figure compares closely 
with the 7.7% in our group. Brown also found that 
the ulcerative colitis in these cases did not clear up 
with the therapeutic eradication of the amebae. He 
arrived at the same conclusion as the authors of this 
paper, that the amebiasis “played only an incidental' 
role” in this group of cases. 

The group of 104 unselected cases utilized in this 
study apparently represent an average cross section of 
cases for the temperate zone. Broum (8) reported 
that 33% of his group “had evidence of active amebi- 
asis.” In our group of 104 cases, 37.5%, or the 39 
cases in the first two clinical subgroups, represent 
cases of so-called active amebiasis; and 62.5%, or the 
65 cases in the last three sub-groups, were cases of 
clinically "latent” amebiasis. In this latent group of 
65 cases, the 40 cases (38.4%) in the last two clinical 
subgroups had colonic symptoms not of amebic eti- 
ology. 

During the evaluation of combined drug therapy, as 
reported in this communication, the only clinical type 
of amebiasis not included in the group of 104 cases 
thus treated was the type complicated by amebic hepa- 
titis or hepatic abscess. As noted above, carbarsone 
is contra-indicated in the presence of liver damage; 
and emetine is the drug of choice in treating amebic 
hepatitis. Intensive chiniofon therapy should be com- 
bined with emetin in these cases, to enhance the chance 
of a permanent cure, in case the patient suiwives the 
acute hepatic complication. 

During the period of treatment of the 104 uncompli- 
cated cases, two cases of acute hepatitis were seen in 
this clinic. One of the two cases was treated early and 
intensively, and recovered completely. The second case 
was moribund on admission to the hospital, and died 
almost before treatment had been started. A large 
hepatic amebic abscess was found at autopsy. 

WARM STOOL FINDINGS 

The wmrm stool specimens were all obtained either 
by giving a warm, cleansing, normal saline enema, or 
by administering a saline cathartic orally. In either 
case the liquid feces from the caecum and ascending 
colon area were obtained. During the past eight years 
the warm stool specimens in this clinic have been ex- 
amined with meticulous care b.v the same experienced 
parasitologist. In each one of the 104 cases of amebi- 
asis reported the histolytica strain of ameba was defi- 
nitely demonstrated. Vegetative amebae were found- 
in a total of 90% of the 104 cases, and the encysted 
forms in 30%. When either form of E. histolytica was 
demonstrated definitely in the first stool specimen e.x- 



158 


American Journal of Digestive Diseases 


Volume Vlt 
Numreii 4 


amined, as occurred in the majority of cases, no repeat 
examinations were conducted until after treatment. 
The stools have been cultured in certain instances, but 
the main reliance has been placed upon the immediate 
microscopic diagnosis of the freshly obtained material. 
The details of the stool findings are summarized in 
Table II. 

PROCTOSCOPIC FINDINGS 
In suspected cases of amebiasis it is most important 
to note in the proctoscopic e.xamination not only 


Table II 

Sfool findings in varioxis clinical sub-groups* 


Clinical 

Sub-Groups 

No. of Cases 
with Cysts and 
Motile Forms 
(E.Hist.) 

No. of Cases 1 
with Motile 
Forms Alone 
(E.Hist.) 

No. of Gases 
with Cysts 
Alone 
(E.Hist.) 

I and IT 
(active) 

5 

' 33 

1 

III. IV. 
and V 
(latent) 

11 

i 

1 41 

13 

Total 

IG 

74 

14 


*In each one of the 104 cases of amebiasis reported, E. histolytica was 
demonstrated. Motile amebae were found in a total of 90^ of 
cases, and cysts in SO^/c. 


whether ulcers are present, but also whether the ulcer's 
are characteristic of amebic ulceration, or, of chronic 
ulcerative colitis. In any particular case where ulcers 
are found, is one dealing with an uncomplicated case 
of amebiasis, with amebic ulceration in the rectum, or 
with a case of latent amebiasis associated with a 
typical chronic ulcerative colitis? In the latter group 
of cases, with amebicidal treatment and the disappear- 
ance of amebae from the stools, one does not expect 
a prompt healing of the ulcers of chronic ulcerative 
colitis. 

Amebic ulcers are usually quite characteristic. They 
tend to be discrete. In contrast to the numerous and 


Table III 

Proctoscopic findings in clinical sub-groups of amebi- 
asis 


Clinical 
Sub-Groups 
of Cases 

f’o of Cases 
with Amebic 
Type of 
liCctal Ulcers 

% of Cases 
with Piu-Point 
Ulcers of 
Chronic Ulcer- 
ative Colitis 

% of Cases 
with No 
Rectal 

Ulcers 

I and II 

38.5% 

0.0% 

Gl.6% 

III nnd IV 

3.5%* 

0.0^/c 

9C.5% 

V 

0.0% 

100.0% 

0.0% 


•Majority of clinically latent cases have superficial ulceration of caecum 
or ascending colon. 


characteristic "pin-point” ulcers of chronic ulcerative 
colitis, often accompanied by marked injection or red- 
dening of the intervening rectal mucosa, amebic ulcers 
are not as small or numerous, and they are also deeper 
or “punched out,” with an undermined edge. Amebic 
ulcers usually vary in size from 2 mm. to 7 mm. In 
the presence of these occasional scattered amebic 
ulcers, the intervening rectal mucosa usually appears 
pink and normal, although somewhat glistening, be- 
cause of the increased production of mucus. The rectal 


ulcers of acute bacillary dysentery tend to be pin point 
in size and to resemble those of chronic ulcerative 
colitis, except, in the average case, they are less 
numerous. Usually, therefore, these ulcers also can be 
differentiated readily from amebic ulcers. (See Table 
III for proctoscopic findings). 

FOLLOW-UP STOOL STUDIES 

The routine practice in this clinic has been to ex- 
amine a warm stool every week for four weeks after 
completion of combined drug therapy, then every 
month for five months, and then every six months for 
a total period of three years, or longer if possible. In 
this group of 104 cases the period of follow-up stool 
studies has varied from si.x months to three and one- 
half years. The number of cases having various 
periods of follow-up stool examinations is specified in 
detail in Table IV. In this prolonged course of follow- 
up examinations, there was, of course, an occasional 
omission of a stool examination called for in the 
schedule. However, in such cases there were subse- 
quent examinations. Furthermore, since the follow-up 
stool examinations in this clinic have been conducted, 
as noted above, with meticulous care by the same ex- 
perienced parasitologist, the negative stool reports in 
the group of cases herein reported are of dependable 
value. 

Table IV 


Number of cases followed with frequent warm stool 
examinations for various periods after treatment* 



C 

Mos. 

1 

Yr. 

1% 

Yrs. 

2 

Yrs. 

^ rs. 

3 

Yrs. 

3% 

Yrs. 

Number ’ 
of 

Cases 

6S ^ 

11 

6 ^ 

10 

C 

1 

3 

! 

10 


*55.80<s of 104 casps were followed G months. 

44.2^ of 104 cases were followed 1-3% years. 

27.99<' of 104 cases were followed 2-3% years. 

Note: of 104 cases remained amebn-free. 

STATISTICAL END RESULTS OF COMBINED 
THERAPY 

Using the combined method of drug therapy re- 
ferred to above upon the representative group of 104 
unselected cases of uncomplicated proven amebiasis, 
in 97%, or 101 cases, there was persistent absence of 
amebae from the stools after treatment. There was no 
unfavorable drug reaction in any of these 104 cases. 

SUBSEQUENT TREATMENT AND RESULTS IN 
THREE CASES DEVELOPING RE- 
CURRENCE OF AMEBIASIS 

The details of the treatment and subsequent results 
in these three cases, exhibiting recurrence of amebi- 
asis after combined therapy, are outlined in Table V. 
In all three cases the recurrent infection was eradi- 
cated by the subsequent use of vioform. The practice 
of Reed and his associates has been followed in this 
clinic. This involves the routine administration of a 
second ten day course of vioform after a week’s rest, 
and in the severe cases even a third or fourth course, 
after similar rest periods. The repeated course or 
courses, of such a relatively non-toxic drug, with only 
a week’s intervening rest period, does not allow time 
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for an occasional remaining ameba to reinfect the 
colon. 

Case I in Table V ■vvas a chronic relapsing tj’pe of 
amebiasis, with a long previous history of repeated 
exacerbations. For this reason she was given three 
courses of vioform. Case II, for unavoidable reasons, 
had received only three chiniofon retention enemata 
instead of the usual five treatments, and .should 
possibly not have been included, therefore, in this 
group of patients treated by a uniform method of 
combined therapy. Case III illustrates a rare type of 
recurrence, the amebae reappearing one j’ear after 
therapy, and after multiple negative examinations 
during the first six months. The amebae reappeared 
in this patient’s stool after her summer vacation, and 
may represent reinfection rather than recurrence. 

SmiMARY 

1. The most effective amebicidal drug now known 
fails in 10^ of the cases to produce a pennanent cure, 
when used alone as single drug therap 3 ', and in a single 
course of treatment. There are disadvantages to anj' 
method which requires repeated courses of drug 
therapjL Therefore, a simple method of combined drug 
treatment which has reduced the therapeutic failures 
from 10% to 3%, with a single course of therapy, and 
which has produced no unfavorable drug reaction in 
104 cases, seems worth reporting. 

2. It has seemed important to review in detail the 
therapeutic effectiveness and the toxicity or lack of 
toxicity of each of the four outstanding amebicidal 
drugs. 

3. The combined method of amebicidal drug 
therapy employed in treating this group of 104 cases 
consisted of administering by mouth a single course 
of carbarsone, consisting of 0.25 gram before break- 
fast and supper each day for ten days, and simultane- 
ously giving 250 cc. of a 2.5% chiniofon (“Yatren”) 
solution as a retention enema every other daj' during 
this ten day period, for a total of five treatments. 
These chiniofon enemata are given by a special tech- 
nique, which is described. 

4. The clinical material utilized consisted of an 
unselected group of 104 cases of uncomplicated amebi- 
asis. (Two cases of acute amebic hepatitis and hepatic 
abscess were not included in this group since they re- 
ceived emetine). Upon the basis of differences in 
clinical manifestations, the 104 cases are divided into 
five sub-groups. (See Table I). As regards severity 
of infection, there is evidence that the cases of amebi- 
asis treated in this clinic represent an average cross 
section of amebiasis, as seen in the temperate zone. In 
the tropical and subtropical zones it is recognized that 
infection with amebiasis tends to be more acute. 

5. The warm stool and proctoscopic findings in the 
various clinical subgroups of cases are summarized in 


Tables II and III. The method of collection and e.x- 
amination of warm stools is described. 

6. The routine procedure of follow-up stool e.xami- 
nations, after amebicidal treatment in this clinic, has 
consisted of a careful warm stool examination bj' the 
same e.xperienced parasitologist every week for four 
weeks after drug therapj', then every month for five 
months, and subsequent!}' every six months for a total 
period of three years, or longer whenever possible. 
The period of follow-up stool study has varied from 
six months to years. The number of cases having 
various periods of follow-up stool examinations is 
specified in Table IV, 

7. After using the above method of combined treat- 
ment, there was persistent absence of amebae from 
the stools in 97%, or 101 out of the 104 cases. 

Table V 


Analysis of three cases presenting rccnrrcnce of 
amebae in stools after combined therapy (one 
course) 



! 

Clinical 
i Type or 
Sub-Group 

1 

Time After 
Therapy 
Before Re- 
appearance 
of Amebae 

1 

Type of 
Subsequent 
Treatment 
Employed* 

Result of 
Subsequent 
Treatment 

Case I ; 

Type II 

i 

24 days 

Three 
courses of 
vioform 

Stools still 
negative 
2% years 
afterward 

Case ]I 

1 

Typo IV 

7 days 

Single 
course of 
vioform 

Stools still 
negative 

9 months 
afterward 

Ca^e III 

1 

1 

1 

Type IV 

i 

Between 

6 and 12 
monthst 

1 

1 

Two 

courses of 
vioform 

i 

Stools still 
negative 

20 months 
Inter 


tPossible reinfection rather thnn recurrence. 

•Reed’s method of administerini; vioform was followed, except that 
Case II should have received two courses. 


8. There was no unfavorable drug reaction in any 
one of these 104 cases. 

9. The three cases e.xhibiting a recurrence of 
amebiasis after combined drug therapy, received subse- 
quent vioform treatment according to the method of 
Reed and his associates. (See Table V). The amebi- 
asis was thus eradicated in each of these three cases. 

10. In treating amebic hepatitis or abscess, in 
which carbarsone is contra-indicated, the combined 
treatment of choice consists of emetine hydrochloride 
hypodermically, in association with chiniofon orally 
and by retention enema, and surgery when indicated. 

11. In conclusion, it is felt that the combined 
method of therapy administered to these 104 cases of 
uncomplicated amebiasis represents a safe and most 
effective method of treatment, which is superior to 
other methods thus far reported. 
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Gastroscopic Observations in Chronic Gastritis* 

By 

J. B. CAREY, M.D., F.A.G.P.t 
MINNEAPOLIS, MINNESOTA 


M icroscopic investigations of the mucous mem- 
brane of the stomach were attempted as early as 
1854 by Jones Handheld (Manual of Pathologic Ana- 
tomy) and in 1858 by Wilson Fox (Transactions 
Medical Clinic), both of whom demonstrated inflam- 
matoiy changes which they considered to be the ex- 
pression of chronic gastritis. In 1880 W. Fenwick 
wrote on atrophy of the stomach in the nervous 
affections of the digestive organs, including pernicious 
anemia, and in 188G Ewald showed atrophy of the 
gastric mucosa in pernicious anemia. But as early as 
1833 and through 1838, Robert Carswell had already 
established the postmortem changes found in the 
gastro-intestinal tract, particularly the stomach, and 
these findings largely vitiated the latter above-noted 
observations. 

In 1838 the observations of Beaumont were made 
on the living stomach. There must be care in intci'- 
preting Beaumont’s descriptions; there is reason to 
believe that, because of alcoholism, indiscretions in 
diet, and the exposure of the stomach by the fistula, 
St. IMartin’s stomach was very likely the site of a 
chronic gastritis, subject to exacerbations. 

In 1898 Faber and Bloch adopted the technique 
suggested by Damaschino (1880) and Chauftard 
(1882) and Hayem (1892-1897) of formalin instilla- 
tion into the stomach and formalin injection into the 
peritoneal cavity immediately postmortem for the 
eai-ly and rapid fixation of tissue and consequent in- 
hibition of postmortem change. The first investigations 
with this method were in pernicious anemia and other 
cases of achylia, in which various degrees of inflam- 
matory changes were found usually with atrophy or 
adeny. 

Then Konjetzny with Dalima, Paul and others ex- 
amined resected stomachs from surgical cases (1923- 
24 and thereafter) and predicated a relationship be- 
tween gastritis, ulcer and cancer. Finally Schindler in 
his Lehrbuch (1923) contributed the gastroscopic 
picture. 

Bloch, Faber, Lange and Wintrup, Saltzman and 
Orator examined altogether about 30 formalized new- 
born stomachs in which no interstitial cell infiltration 
whatsoever was found, there being only a fine network 
of fibrillary thi-eads supporting the gland structures, 
with perhaps a few lymphoid follicles. Occasionally 
the same findings were seen in older children and 
adults, but it is rare to find absolutely normal stomachs 
in adult material (Paschkis and Orator in Vienna 
came upon only 10 normal stomachs in an autopsy 
material of 9 months — several thousand cases, and 

*Rcnd._ by title, before the Central Society for Clinical Research, 
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Society and Minnesota Society of Internal Medicine, 1939. 
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Minneapolis. 
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those only of fornix or corpus, the pyloric portion 
showing some change in all cases). 

Acute gastritis is the result of direct irritation, 
usually chemical, or hematogenous infection with acute 
infectious diseases. Gastric mucosae of children dying 
of diphtheria show hemorrhage, erosion, edema, leuko- 
cytic infiltration and degeneration of glands. When 
these conditions heal, the regeneration of gland ele- 
ments is by non-specific columnar epithelium with 
clear protoplasm, not the characteristic specific chief 
or parietal glandular cells. Some cases of influenza in 
adults show the same changes. Irritation gastritis was 
produced by alcohol in dogs, followed through the 
various stages to chronic condition (Ebstein, Popoff, 
etc.), which is usually atrophy or adeny and conse- 
quent achylia. 

On the basis of his microscopic study of formalized 
sections, Faber' divides chronic gastritis into chronic 
erosive gastritis localized in the antrum (not seen 
commonly as yet gastroscopically) and diffuse pan- 
gastritis leading to atrophy. Apparently, according to 
Faber (1), what we see as hypertrophic gastritis may 
be the regenerative processes, resulting in wartlike 
elevations due to proliferation of surface epithelium, 
replacement by non-specific columnar epithelium of the 
specific gland structures, and lymphocytic infiltration. 
In this view, the “hypertrophic” gastritis may be only 
a stage from superficial or acute gastritis to a final 
atrophic condition. In some cases this stage may be 
persistent: in other cases it may be only transient, or 
skipped entirely. This observation has not yet been 
confirmed by gastroscopy, although the transition 
from acute or superficial gastritis to atrophic gastritis 
is commonly seen. 

The point of contention then between these his- 
tological observations, from either formalin or re- 
sected material, and gastroscopic findings- seems to be 
concerned with the antrum gastritis or juxta-pyloric 
gastritis or gastro-duodenitis, and the so-called hyper- 
trophic gastritis. On the one hand, the gastroscopist 
has so far seen very little of the antrum gastritis or 
juxta-pyloric or gastro-duodenitis described by the 
histologist; on the other hand, the histologist has ap- 
parently seen very little, if any, of the so-called hyper- 
trophic gastritis described by the gastroscopist. Just 
where is the common gi-ound, or the point of departure 
in this matter? Obviously there cannot be two differ- 
ent things seen by one group of observers and not by 
those using another method. Partial explanations are 
at hand. 

Resection material is open to question because of 
the effect of trauma of handling and interference with 
circulation before removal. Gastroscopic observations 
may not be entirely accurate with respect to the 
antrum, because it is difficult to see; (in fact with the 
earlier rigid scopes, not seen at all in the majority of 
cases, and even with the flexible scope, not seen with 
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the definition that regions of the body of the stomach 
are). One other point to be considered in evaluating 
the formalin fixed postmortem material studied by 
Faber et al is that the interstitial infiltrations and 
cellular replacement of gland structure may represent 
past experiences of the gastric mucosa. That is, they 
may be evidence that the gastric mucosa has been 
subject to inflammation, with consequent healing. All 
the stomachs in which these changes are found proba- 
bly do not give rise to continuous symptoms. The 
more recent articles of Robertson (2) bear this our, 
in which he states that the residual lesions of ulcer- 
ative gastritis are the most frequent pathological 
changes seen in the stomach wall. These residual 
lesions are represented by collections of lymphocytes, 
irregular thickening and fibrosis of the muscularis 
mucosae, atrophy of the specialized gastric cells and 
more or less hyperplasia of the mucous glandular 
cells with varying degrees of disorganization of the 
mucous glands. But it is not likely that these changes 
seen microscopically are in every case responsible for 
continuous gastric distress ; in other words, as Schind- 
ler (3) has suggested, “The positive findings of his- 
tology do not prove the existence of a clinical disease 
of the stomach.” Another point is to be considered; 
inflammation of deeper tissues of the gastric wall, 
namely the submucosa and even the muscularis, may 
cause increased thickness of fold and rugae and pro- 
duce the wide stiff rugae seen by relief technique 
roentgenographically, whereas the mucosa itself, cover- 
ing this deep inflammatory condition may actually be 
atrophic as seen by the gastroscope (e.g. luetic linni- 
tus plastica). Just whether histologically or patholo- 
gically this is to be called hypertrophic or atrophic 
evidently depends upon whether one is speaking of the 
mucosa alone, or the total gastric wall. 

From the gastroscopic standpoint, chronic gastritis 
is divided into 3 categories: 

(1) Chronic superficial gastritis, characterized by 
edema, hyperemia, hemorrhage, exudate and erosions, 
and either healing or progressing to atrophy. 

(2) Chronic atrophic gastritis, characterized by 
thinning of mucosa so that it appears grey, green or 
dirty white diffusely or in patches; where the under- 
lying blood vessels are seen (never through the thick- 
ness of the normal mucosa) and associated (or not) 
with areas of superficial gastritis. The condition seen 
in the hypochromic, achylic, microcytic anemias is 
usually what may be called pure atrophy, without evi- 
dence of acute or recent inflammatory reaction (i.e. 
no edema, exudate, hemorrhage or erosion). The 
atrophic condition in pernicious anemia is often asso- 
ciated with evidence of more acute reaction (i.e. 
hemorrhagic spots and streaks, and occasional ede- 
matous areas, but in my experience, no erosion or 
exudate) . In atrophic conditions the folds are thin and 
easily effaced by air pressure. 

(3) Chronic hypertrophic gastritis, characterized 
by thick dull mucosa, often of warty, nodular, cobble- 
stone, pebbled or mamelonated appearance, with 
erosion, ulceration and hemorrhagic areas, but with- 
out exudate. The rugae or folds are thickened, more 
tortuous, do not efface upon dilating the stomach with 
air, and show in extreme cases beaded or serrated 
profile. ■ The valleys betw’een the folds are sometimes 
broader and at other times more narrow and show 


elevations and irregularities, giving a pavement or 
mosaic design. It may be difficult in some cases to 
differentiate between true hypertrophy of the mucosa 
and unusually well visualized area gastricae of the 
normal mucosa. The normal mucosa may have the ap- 
pearance of a pavement when it is particularly clean, 
or with certain degrees of inflation, in which case the 
rectangular areas of areae gastricae are marked off 
by thin crevasses and give a mosaic appearance. For 
true hypertrophy one must have actual elevation of 
these areas, usually also irregularity so as to produce 
a cobbled, pebbled or “etat mamelonne.” Furthermore, 
as mentioned in discussion of postoperative gastritis, 
which is often “mixed,” an appearance of hypertrophy 
may be given by a mucosa which is regenerating, in 
which case hypei-plasia would be the more correct 
term. Some of these areas have been seen in certain 
cases of atrophic gastritis. 

The ga.stric mucosa in the presence of a single, 
round peptic ulcer is either unchanged, normal or 
shows some congestive, edematous or hemorrhagic 
changes immediately around the ulcer. In cases of re- 
tention by chronic duodenal or gastric ulcer, super- 
ficial gastritis may be found. Occasionally I hav'e seen 
very moderate, generalized, hypertrophic changes with 
duodenal ulcer, but never ivith gastric ulcer. I have 
never seen atrophic changes with either gastric or 
duodenal ulcer. 

The changes in the mucosa of a stomach which has 
been subjected to operative measures are likely to be 
varied (4). In general, they are of the type of chronic 
superficial change with tendency to atrophy, but areas 
of hypertrophy are often seen. It may be that these 
stomachs show, in more rapid sequence, the changes 
which might be expected in other forms of gastritis. 
That is, the hypertrophic changes occur and are passed 
through rapidly from the acute superficial to the final 
atrophic condition, all stages being seen at a single 
observation because of the rapidity of progress. How- 
ever, so far, in my experience and in that of most 
other gastroscopists, no change from a well established 
hj'pertrophic type of mucosa has been observed, either 
spontaneously or as the result of any therapeutic 
measures. 

Eusterman (5) has recently remarked that the ma- 
jority of cases of chronic gastritis are refractory to 
treatment, noting some gratifjdng “cures” in the 
chronic hypertrophic, erosive and ulcerative forms, 
and in some of the postoperative forms of gastritis; 
but treatment must be adequate and continuous at all 
times. Swalm and Slorrison (6) found no evidence of 
change to normal or regeneration in atrophic gastritis, 
at least in those forms not associated with primary or 
secondary anemia. (The condition of achlorhydria 
following histamine injection has likewise remained 
constant) . They think, however, that the hemorrhagic, 
erosive, ulcerative and edematous foi'ms of gastritis 
can and do respond to treatment ; in the case of super- 
ficial gastritis, irritative factors such as continuous 
drainage from a chronic sinus infection must be elimi- 
nated to prevent relapse and recurrence. The truly 
hypertrophic forms of gastritis persist. Symptoms may 
abate, but recurrence of symptoms is very common, 
and the condition itself is persistent. jMucosal changes 
become modified as in postoperative stomachs, but the 
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underlying change, whether it be hypertrophic or 
atrophic, persists once well established. 

Schiff and Goodman (7) have had somewhat more 
favorable experience and they are more optimistic as 
to disappearance of what they have designated as 
superficial and hypertrophic changes. They even note 
a restoration to normal of the atrophic mucosa of per- 
nicious anemia with liver, and that of hypochromic 
anemia with iron, and of primaiy atrophy with ventri- 
culin. There may be some criticism of some of their 
cases, which seem to be of either shprt duration (three 
months: one week) or purely localized involvement. 
Also, some of the cases had shown the usual inter- 
mittency of history preceding the examination, and 
the presumption is that these might relapse again as 
they had already done, so many times. Schindler (S) 
thinks that the superficial forms may completely heal 
with treatment, not spontaneously; but if untreated, 
progress to a final atrophic condition which, once es- 
tablished, is permanent. The hypertrophic forms, in 
his opinion, never heal. However, he (9) has noted 
often a lack of correlation between the extent of the 
gastritis and the type, severity or frequency of dis- 
tress in these patients. Gaither (10), in this connec- 
tion, raises the question as to whether symptoms, or at 
least the severity of them, might depend more on the 
degree, location and extent of the lesion, rather than 
the actual type. Other gastroscopists have also noted 
the constancy of the changes in the mucosa, once es- 
tablished (Borland and others in discussion (ID). 

There may be some support for the idea, that 
atrophic gastritis is more resistant to treatment than 
other forms and more likely to e.xacerbations in the 
finding of Sebastianelli (12), who cultured the gastric 
secretions from 139 patients with gastritis and found : 

74^0 positive cultures in atrophic, 

50'^ positive cultures in hypertrophic, 

35*^ positive cultures in superficial, and 

46*^ positive cultures in gastro-duodenitic types of 
gastritis. 

Conversely, the bactericidal power of the gastric 
juice was altered, unfavorably, in 91% of atrophic, 
74% of hypertrophic or catarrhal, and 75% of gastro- 
duodenitic, and this alteration in bactericidal power 
antedated the appearance of positive cultures. There 
was no relation between type of bacterium and kind 
of gastritis. 

Our own observation tend to confirm the majority 
of opinions quoted. We have many times seen hj^per- 
trophic or atrophic changes in the mucosa which 
seemed quiescent, in that there was no evidence at the 
time of examination of active inflammatory process 
such as hemon'hage, erosion or edema. Some of the.se 
patients had symptoms at the time and others had not. 
Jlost of them had had symptoms at some time, -which 
was the reason for examination. We have also seen 
active changes in stomachs which were at the time 
causing the patient no symptoms. Perhaps the latent 
or quiescent conditions are comparable to those with 
the luetic stomachs, two of which we have seen with 
e.xtensive nodular and scirrhous infiltration of the 
walls of the stomach, easily' recognized gastroscopically' 
and sufficient to produce a "leather bottle” effect on 
roentgen examination. These stomachs had given the 
patient absolutely no gastric distress at any time 
(13). It seems reasonable to suppose that these 
changes are permanent because of the usual long 


duration of the clinical history, even though the 
symptoms may be periodic and intermittent. That 
healing of chronic gastric lesions does occur is 
instanced by the observations made in cases of gastric 
ulcer. The ulcers have been seen to heal, leaving a 
normal-looking gastric mucosa. At times, between 
episodes of activity of ulcer, we have seen submucosal 
hemorrhage in spots and watched these areas break 
down to form an erosion and later ulceration. Schind- 
ler (14) has described this process, and obseiwations 
of Robertson (2) that the submucosal hemorrhage is 
a common gastric lesion are confirmatory. The e.xacer- 
bation of activity in forms of generalized gastritis 
seems to be initiated by the same factors which bring 
about activity' in ulcer; namely', nervous influences, 
fatigue, irritation from diet and infections. 

The following cases, briefly summarized, indicate 
the irreversible changes seen in a few instances yvhere 
opportunity for reexamination was given. It will be 
seen that although occasional improvement was evi- 
dent, in all cases the fundamental change in the 
mucosa persisted. In contrast, a few cases of single 
round peptic ulcer are given. 

Case 1. 3-6-36 — Hypertrophic gastritic — hemorrhagic 
ulcer. 5-20-36 — Granular mucosa. Ulcer healed but there 
is still hypertrophic change. 

Case 2. 2-20-36, 4-4-36, 6-26-36 — Hypertrophic gastritis 
— changes persist all during this time; had history for 18 
years. 11-6-36 — Hemorrhage. 

Case 3. 2-28-36 — Ulcerative — hypertrophic. 7-8-36 — 
Ulcer healed, but still hypertrophic; granular mucosa. 

Case 4. 6-13-36 — Hypertrophic gastritis — hemorrhagic, 
erosive. 5-29-36 — Improved, still hypertrophic change. 
6-19-36 — Further improvement but hypertrophic tyqie of 
mucosa still present. 3-17-37 — Same as original condition 
again — hemorrhage and erosions. 

Case 5. 6-3-36 — Ati’ophic gastritis — edema and polypoid 
folds. 3-24-37 — Same condition. Thought to be allergic. 

Case 6. 7-22-36 — Hypertrophic gastritis — ^hemorrhagic. 

8- 19-36 — Same. 9-23-36 — Worse — now ulcerated. 

Case 7. 8-21-36 — Ulcerative gastritis — hemon-hagic. 
10-2-36— Partially healed. 10-30-36— Ulcerated. 12-4-36— 
Beginning atrophic changes. 

Case 8. 4-1-36 — Hypertrophic, hemorrhage anterior wall. 
6-26-36 — Ulcerated anterior wall. 7-29-36 — Healing. 

9- 23-36 — Healed but granular mucosa. 

Case 9. 3-25-36 — Hypertrophic changes, hemorrhagic. 
Gastro-enterostomy — erosion at stoma. Hemorrhagic area 
anterior wall. 4-24-36 — Pigment spot at stoma — xdcer- 
ation anterior wall. 

Case 10. 3-12-37 — Hypertrophic. Ulceration and 4-23-37 
— Hemorrhages. 5-19-37 — Hypertrophic, few hemorrhagic 
spots. 

Case 11. 9-18-36 — Gastritis with erosion and hemor- 
rhage. 11-18-36 — Gastritis with erosion and hemorrhage. 
6-16-37 — Hemorrhagic streaks and linear erosion at 
angulns. 

Case 12. 6-8-38 — Atrophic gastritis. 10-14-38 — Atrophic 
gastritis, more diffuse. 

Case 13. 1-6-38 — Superficial gastritis. 10-7-38 — Super- 
ficial gastritis with atrophy. 

Examples of healed nicer — no evidence of any other gas- 
tritis present: 

Case 1. 11-24-37 — Ulcer. 12-22-37 — Ulcer healing. 
1-12-37— Healed. 

Case 2. 7-15-36 — Double ulcer. 8-12-36 — Healing. 9-16- 
36— Healed. 

Case 3. 7-10-36 — Pyloric ulcer. 7-31-36 — Healing. 8-28- 
36— Healed. 

Case 4. 3-11-36 — Hemorrhagic areas only'. 4-17-36 — No 
hemorrhage. 6-24-36 — Normal. 



Jotm. D. V. 
AVRIL, 1940 


Carey — Gastroscopic Observations in Chronic Gastritis 


16 :; 


Case 5. 6-13-3G — Deep ulcer. 6-5-36 — Healing. 7-3-36 — 
Healing. 7-31-36 — Healing but still small rather deep hold. 
Died of gastric hemorrhage in August, 1936. 

Case 6. 4-3-36 — Ulcer. 6-17-36 — Healing. 10-26-36 — 
Hemorrhagic spots. No ulcer. 

The same persistence of the original conditions, 
once established, is seen in the atrophic mucosa of 
patients with pernicious anemia. Schindler (15) has 
more recently stated that he has seen regeneration 
and restitution to normal in 5 out of 23 cases ex- 
amined. However, I have not seen such restoration to 
normal occur in any of the cases reexamined after 
treatment, although in some cases some evidence of 
regeneration was present. Fifteen cases were chosen, 
in which pernicious anemia had been disproved by ail 
usual and accepted criteria. Six patients when re- 
e.xamined showed still an atrophic mucosa, in two 
there was some improvement in that areas of re- 
generation were thought to be present. In one case 
the condition was definitely worse, i.e. the atrophy 
was more extensive. One patient had had inadequate 
treatment. One of the 15 was examined the first time 
when the blood was in good condition. Liver had been 
given in adequate form and dosage for four years but 
the gastric complaints had persisted. An actively 
atrophic condition was seen. One of the 15 had died, 
from what cause I do not know. Five of the 15 did 
not respond to my request for a follow-up study, and 
2 of the 15 who did come in could not be ree.xamined 
because of acute upper respiratory infection. Another 
with marked mental changes was not reexamined, and 
in another, because of the complication of paralysis 
agitans, the examination was not repeated. 

SUMMARY 

Of the 15 cases e.xamined, 6 were reexamined, 1 was 
worse, 2 were improved, 3 were unchanged, 1 died, 5 
failed to return and 3 could not be reexamined. 

The article of Benedict, Jones and Hampton (16) 
is referred to frequently in the literature as giving 
proof that the atrophic condition of the mucosa in 
pernicious anemia may change as a result of treat- 
ment. A careful analysis of the cases presented therein 
does not substantiate that conclusion. Two of the 5 
patients had carcinoma and were operated on, both of 
them before gastroscopic examinations were done. The 
other 3 patients had gastric polypi. One of these 
patients was not examined gastroscopically before 
operation. There is no mention, in the case of the 
four patients operated upon, of liver therapy following 
operation. So it would seem that these patients may 
not have had true pernicious anemia but malignancy 
or polypi with macrocytic anemia simulating pernicious 
anemia. Gastroscopic examinations were not done be- 
fore treatment was instituted. Hence conclusions as 
to any change in the mucosa after treatment are im- 
possible. 

Cases of pernicious anemia summarized; 

Case 1. 2-24-37 — Ati'ophy. Hemoglobin 389c — RBC 

1.700.000. 7-7-37 — No change in the mucosa. Hemoglobin 
829c — RBC 4,880,000. Improved. Therapy adequate. 

Case 2. 3-3-37 — Atrophy. Hemoglobin 569c — RBC 2,- 

480.000. 5-10-39 — Atrophy — slight effort at regeneration. 
Hemoglobin 889c. Improved. Therapy adequate. 

Case 3. 5-4-38 — Atrophy. Hemoglobin 839c — RBC 3,- 

700.000. 5-27-38— Hemoglobin 779c— RBC 7,960,000. 6-15- 
39 — No change. Improved. Therapy adequate. 


Case 4. 1-18-36 — Atrophy. Hemoglobin 529c — RBC 2,- 

980.000. 6-22-39 — Atrophy more marked. Hemoglobin 
979!>. Improved. Therapy probably not quite adequate. 

Case 5. 5-1-36 — Atrophy. Hemoglobin 709c — RBC 3,- 

860.000. 4-26-39 — No change. Hemoglobin 6499 — RBC 

3.080.000. Still some symptoms. Inadequate therapy. 

Case 6. 2-3-37 — Atrophy. Hemoglobin 539'' — RBC 2,- 

260.000. 4-5-39 — Atrophy and areas of superficial gas- 
tritis. Hemoglobin 859c — RBC 4,760,000. Considered ade- 
quately controlled. 

Case 7. 9-14-38 — Atrophy with inflammatory change. 
Hemoglobin 9399. Not examined. Patient considered to 
have been adequately controlled for four years. 

Case 8. 4-13-38 — Diffuse atrophy. Single polyp of an- 
terior wall of stomach. Not ree.xamined because of para- 
lysis agitans and diabetes. 

Case 9. 9-21-38 — Diffuse atrophy. Hemoglobin 5099. 
(On 9-14-38 Hemoglobin 359c — RBC 2,040,000). Has had 
some liver but obviously inadequate amount. 

Case 10. 5-27-36 — Atrophy. Hemoglobin 4 2 99 — RBC 

2.350.000. Untreated. Patient died in 1938, cause un- 
known. 

Case 11. 11-4-36 — Atrophy. Hemoglobin 7699 — RBC 

3.220.000. Untreated. 

Case 12. 11-25-36 — Atrophy. Hemoglobin 4199 — RBC 

1.900.000. Untreated. 

Case 13. 12-2-36 — Atrophy. Hemoglobin 4099 — RBC 

1.500.000. Untreated. Returned in 1939 but could not be 
reexamined because of acute upper respiratory infection. 

Case 14. 2-3-37 — Atrophy. Hemoglobin 38 99 — RBC 1,- 

180.000. Untreated. 

Case 16. 2-7-37 — Atrophy. Hemoglobin 5499 — RBCl,- 

680.000. Untreated. Not ree.xamined in 1939 because of 
marked mental changes and lack of cooperation consequent 
thereon. 

INCIDENCE OF VARIOUS DISEASES 

The incidence of the several diagnoses made in my 
series of 700 gastroscopies is in approximate percent- 
ages as follows: 

Negative finding.s — 22.59^,. 

Unsatisfactory examination — 0.75%. 

Primary gastritis — 44.0% — (HjTDertrophic — 22.5%, 
Atrophic — 12.5%, Superficial — 9.0%), 

Carcinoma — 10.0% — usually with gastritis. 

Ulcer — 7.0% — without general gastritis;, occasion- 
ally local gastritis. 

Postoperative — 7.0% — mixed gastritis.- 
Duodenal ulcer — 3.5% — occasional gastritis, hyper- 
trophic type. 

Pernicious anemia — 3.0% — atrophic gastritis. 

Poljqii — 2.0% — occasional gastritis. 

Luetic stomach — 0.25% — (linitis plastica type). 
These figures agree remarkably well -(vith those of 
Schindler (17) and Schiff and Goodman (7). 

As for symptoms, I pointed out in a previous paper 
(14), superficial gastritis is likely to occur in younger 
people, with consequently a short histoiy characterized 
by epigastric pain immediately on eating, usually not 
relieved by further food or self-medication and further 
characterized by episodic occurrence, often initiated 
by nen-ous strain, fatigue or infections. There may 
be anore.xia, nausea and vomiting. In some of these 
cases the disease tends to merge into atrophic gas- 
tritis, and when well-established to give a history of 
persistent epigastric discomfort of a pressure tj-pe (at 
times relieved by eating or hot water drinking) with 
anorexia and nausea. The patients may also have sore 
mouth or tongue and complain during more acute e.x- 
acerbations of substernal or sub.xyphoid pain. We 
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have reason to believe that diffuse atrophic gastritis 
may produce such general symptoms as fatigue, 
malaise and nervousness. In women particularly there 
may be anemia, and clinically the cases often present 
the so-called Plummer- Vinson syndrome. 

The patients with hypertrophic gastritis complain 
of epigastric pain immediately after eating or after 
an interval. The pain may be relieved or aggravated 
by food or alcohol ingestion. There is nausea, and 
vomiting which often gives relief. In none of these 
types is there reference or radiation of pain, and night 
distress is uncommon. The tenderness, on physical ex- 
amination, particularly palpation under the fluoro- 
scope, is over the entire gastric area, occasionally 
localized to a point high up under the left costal 
margin, this latter finding being more common in 
superficial and superficial-atrophic gastritis. Occasion- 
ally the only symptoms the patient suffers are re- 
current hemorrhages, without pain. 

The results of analysis of gastric secretion after 
test meals is not very helpful, although in a genei'al 
way the atrophic types tend to hypoacidity, anacidity 
or achylia. The symptom “burning” of the stomach 
seems to be of “functional” origin. Most of the 
patients with real gastric disease use some other de- 
scriptive term, whereas the psychoneurotic almost in- 
variably calls his distress “burning.” The allergists 
have thought that a burning distress in the abdomen 
accompanies some allergic disturbance of the gastro- 
intestinal mucosa, but the idea is not so far proved by 
suflicient number of gastroscopies. 

The pain is not localized in any of the types of gas- 
tritis but is diffuse over the gastric area, or, in super- 
ficial forms, located high in the left epigastrium at 
the costal margin. Tenderness is similarly located. 


Vomiting is more common with gastritis than with 
ulcer. 

Roentgen examination is helpful in that ulcer or 
cancer may be ruled out. The gastric area outlined by 
fluoroscopy may be diffusely tender. Occasionally, the 
irregularity or serration of the mucosal folds as seen 
in the silhouette may be suggestive. There is no close 
correlation, however, between roentgen findings and 
gastroscopic findings, although an occasional case has 
been correctly diagnosed as one of atrophic, edematous, 
hypertrophic, erosive or ulcerative gastritis. 

Patients with the hypertrophic forms of gastritis 
have done best, when they did well at all, on an “ulcer” 
type of regimen, with the use of Kaolin, colloidal 
aluminum hydroxide and calcium preparations. Some 
have improved symptomatically when given bile salts. 
Patients with the atrophic and superficial forms are 
harder to manage ; in them bland diet, hot water with 
or without salt, given orally, and occasionally hydro- 
chloric acid with meals have given results. We have 
so far not resorted to lavage, although we have used 
the carbonated alkaline waters by mouth. Vitamins 
are supplied in adequate amounts, especially B and C, 
either as food or by supplemental feeding of artificial 
or synthetic forms. Patients with hypochromic anemia 
and gastric atrophy are given iron and Vitamin B, and 
patients with pernicious anemia, liver in some form. 
We Have not as yet used ventriculin consistently in 
cases of atrophic gastritis. 

So far, although we have seen improvement of the 
more acute manifestations, such as ulceration, erosion, 
hemorrhagic areas, edema, we have not seen any 
permanent change in the fundamental mucosal disease, 
whether atrophic or hj^ertrophic. 
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Gastric Emptying Time and Acidity in 


Avitaminosis A in Dogs* 


By 

RAYMOND C. HERRIN, Ph.D., JI.D. 

MADISON. WISCONSIN 


O NE of the earliest indications of Vitamin A de- 
ficiency is impairment of appetite. This anorexia 
has been attributed to the presence of ulcerative 
stomatitis or pharjmgitis. The reviews of Robertson 
(1) and Bessey and Wolbach (2) present the path- 
ology and physiologj- of Vitamin A but cite no evi- 
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dence of gastric function in Avitaminosis A. In the 
course of our studies upon the influence of Vitamin A 
on renal function (3) there was available a number of 
dogs in Avitaminosis A, for the determination of 
gastric emptying time. 

EXPERIMENTAL 

All of the dogs except It. and P were 3 to 5 months 
of age when placed upon the deficient diet. The diets 
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have been previously described (3). The test meal 
consisted of 10 gms. of the diet and 4 gms. of barium 
sulfate per kilo of body weight mixed with about 100 
cc. of water. The details of technique were those used 
in earlier studies on gastric emptying (4). The gastric 
juice was collected by a stomach tube. The stomach 
was lavaged with water, 5 mg. of histamine was in- 
jected subcutaneously and the juice was aspirated. Its 
free and total acidity was determined in the usual 
way bv titration. 

RESULTS 

The normal gastric emptying time as determined by 
the X-ray method may be highly variable in any one 
animal. Many times the values check within 5 per 
cent but variations of 15 to 25 per cent are very 
common. In view of this normal variation, it was con- 
sidered that the per cent change of emptying time in 
Avitaminosis A must be 25 per cent or more to be of 


Table I 

Average emptying time of the stomach 


Dotr 

' Gas 

; Norninl 

trie Emptying? 
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II 
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1 
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significance. Ninety-four determinations of emptying 
time were made upon 15 dogs when normal and in 
varying degrees of Avitaminosis A. Dog Fa was 
subjected to two periods of Vitamin A deficiency. 

Seven of the 15 dogs showed an increase in empty- 
ing time in Avitaminosis A of 23 to 124 per cent. In 
3 other dogs, R, Fu and H, when anorexia first ap- 
peared the per cent increase in emptying time was 71, 
3G and 44 respectively. However, within 4 weeks for 
dog R and 10 days for dogs Fu and H, the emptying 
time was within normal limits and remained so even 
though the signs of Vitamin A deficiency became pro- 
gressively aggravated. The emptying time determined 
3 days before terminus in dogs Fu and H was within 
normal range. Vitamin A was administered to dog R. 

An attempt was made to grade the severity of the 
avitaminosis A in these animals on the following 


basis: 1, greatly reduced food intake and some loss of 
weight; 2, those of 1 plus conjunctivitis and increased 
lacrimation ; 3, corneal ulcer; 4, night blindness, 
greatly reduced activity, severe loss of weight. The 
severity of the avitaminosis A in these experiments is 
shown by the fact that only 8 dogs were able to survive 
even though Vitamin A administration had begun a 
few days before death. 

As seen in the table, dogs It, L, I and III were 
classified as showing tjqie 4 Avitaminosis A and their 
per cent increase in emptying time was 38, 124, 34 and 
36 per cent respectively. On the other hand, dogs R, 
Fu and H showed a greater increase in emptying time 
when their avitaminosis was rated as 1 than when it 
was 4. Also dog IV had a 61 per cent increase in 
emptying time with a minimum of apparent avita- 
minosis. 

In two dogs ulcers occurred in the mouth. Dog L 
developed a large ulcer at the base of the frenulum 
and had the greatest increase in emptying time. Dog 
F had a quarter size ulcer in the mucosa of the cheek, 
at which time the emptying time was within noi'mal 
limits. 

In only 7 of the 15 dogs was there a significant 
change in initial emptying time. Dogs P, IV and L 
showed a 3 to 9 fold increase during their Avita- 
minosis A but dogs III, II, I and It showed a 30 to 40 
per cent decrease. 

There was no significant change in either free or 
total acidity of the gastric juice or in its rate of se- 
cretion in Avitaminosis A as studied in the 4 dogs, It, 
Fa, T and Br. 

COMMENT 

The anorexia which appears in Avitaminosis A in 
dogs is not due to ulcers in the mouth or pharynx be- 
cause in only 2 of 15 dogs was there any ulceration. 
Furthermore, one of these dogs continued to eat a 
small quantity of food after the appearance of ulcer- 
ation. 

Gastric motility, as determined by emptying time, 
was found to be affected by Avitaminosis A in some 
animals. In 7 of 15 dogs, gastric emptying time was 
definitely increased. In some of the dogs (R, F and 
H) the emptying time was markedly lengthened with 
the initial appearance of anorexia. However, later it 
returned to normal values although the signs of 
Avitaminosis A were aggravated. The emptying time 
of dog III was markedly lengthened and the Avita- 
minosis A was of great severity. In spite of this, the 
dog continued to eat with some impairment of appe- 
tite. The variability of the results would indicate that 
impairment of gastric motility is not the cause of the 
anorexia in Vitamin A deficienc.v. It would seem more 
likely that the cause for the anorexia in Vitamin A 
deficiency is based upon some change in the central 
nervous system and not upon some change in the 
alimentary canal. 

SUMMARY 

The free and total acidity of gastric juice and its 
rate of secretion in response to histamine was found 
to be about the same in 4 dogs during Avitaminosis A 
as under Vitamin A administration. 

Final gastric emptying time in 7 of 15 dogs was 
increased 28 to 124 per cent in Avitaminosis A. In 3 
other dogs it was increased 36 to 71 per cent at the 
initial appearance of anorexia but later emptying time 
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in these dogs was found to be within normal limits 
although the signs of Avdtaminosis A had become pro- 
gressively more severe. In the remaining 5 dogs 
gastric emptying time showed no significant deviation 
from the normal. 

Anorexia in Avitaminosis A in these dogs was not 
due to ulceration of the buccal or pharyngeal mucosa 
because it occurred in only 2 of 15 dogs and one of 
these continued to eat. The variability of the results 
in the effect of Avitaminosis A upon gastric emptying 
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time makes it appear that the anorexia in this de- 
ficiency is due to changes in the central nervous 
system i-ather than in the alimentary tract. 
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The Prccipitability of Pepsin by Colloidal Aluminum Hydroxide* 

By 

S. A. KOMAROV, M.D., Ph.D. 
and 

OLGA KOMAROV 

MONTREAL, CANADA 


C OLLOIDAL aluminum hydroxide, which was first 
introduced into gastro-enterological practice some 
fifteen years ago, seems now to be generally recognized 
as a valuable antacid in controlling gastric hyper- 
acidity, especially in cases of peptic ulcer. In its favour 
it is to be particularly emphasized (1) that it is a 
strictly “nonsystemic” antacid (which rules out any 
possibility of the development of systemic alkalosis 
from its use, even if it .is administered in very large 
doses), and (2) that it does not cause a “rebound se- 
cretion of acid” by the stomach (see Adams, 1939). It 
has been recently demonstrated in the dog (Komarov 
and Krueger, (1940)), that under certain conditions 
colloidal aluminum hydi'oxide, when introduced into the 
main stomach in sufficiently large doses, actually in- 
hibits gastric secretion in a Pavlov-pouch in response 
to standard test meal, the volume of the secretion, its 
acidity and especially its peptic power being markedly 
decreased. It is noteworthy that all these effects were 
observed in an isolated part of the stomach which 
during the period when the experiments were carried 
out was never in contact with the aluminum hydroxide. 
In another set of e-xperiments temporary local contact 
with colloidal aluminum hydroxide also produced a re- 
markable change in the gastric response to sham- 
feeding. The volume of secretion did not show any 
appreciable change — a decrease of acidity was notice- 
able for a short time only — but the peptic power of the 
secretion was markedly lowered and remained so for 
several hours in .spite of the fact that no visible traces 
of aluminum hydroxide were present in the. samples of 
gastric juice thus obtained. The latter observation 
and some other incidental observations suggested that 
colloidal aluminum hydroxide might possess a special 
affinity for the pepsin of the gastric juice, and 
prompted us to investigate this problem. The follow- 
ing is a report of a preliminary set of experiments, 
which, however, provided conclusive evidence that 
under certain conditions colloidal aluminum hydroxide 
does indeed precipitate pepsin of the gastric juice 
quantitatively and that from this precipitate pepsin 
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can be recovered also quantitatively in the presence of 
an excess of hydrochloric acid. 

EXPERIMENTAL METHODS 

Two preparations of colloidal aluminum hydroxide 
were used, both kindly supplied to us by John Wyeth 
and Brother: 

1. A standard commercial preparation known by 
the trade name “Amphojel.” 

2. A special preparation of pure colloidal aluminum 
hydroxide which in a dry form corresponds to the 
formula AL(OH)„, AL(OH)„ CO^, 3J/-H.O. The con- 
centration of aluminum hydro.xide in both prepa- 
rations was about 6.0 per cent (equivalent to 4.0 ± 0.1 
per cent ALO3). As a source of pepsin, gastric juice 
from the Pavlov pouch of several dogs was used, either 
freshly collected or several days old, and either filtered 
or unfiltered. The peptic power was determined by 
Nirenstein and Schiff’s modification of Mett’s method 
(Hawk and Bergeim, 1937), the acidities by titration 
against Topfer’s reagent, methyl red and phenolphtha- 
lein as indicators. Further data on the experimental 
procedures used will be found below in the protocols 
of the experiments. 

RESULTS 

In the first set of e.xperiments the effect of Amphojel 
on peptic power was compared with that of sodium 
carbonate, when these substances were added to the 
gastric juice in quantities sufficient to buffer entirely 
the free hydrochloric acid in the gastric juice. The 
following are the results of one of these e.xperiments, 
selected because the gastric juice used in that e.xperi- 
ment had an exceptionally high peptic power (it was 
obtained from the Pavlov pouches of two dogs in re- 
sponse to a meal of bread). The original peptic power 
was 520 Mett units, the free and total acidities re- 
spectively 51 and G8 m.eq./l. In one test tube 1 cc. of 
Amphojel and 4 cc. of distilled water were thoroughly 
mixed with 5 cc. of gastric juice, with the result that 
a voluminous sticky precipitate was formed. In an- 
other, 2.G cc. of 0.1 N sodium carbonate and 2.4 cc. of 
distilled water were mixed with 5 cc. of the same 
gastric juice; a sm.all fiocculent precipitate appeared 
immediately. The contents of the test tubes were 
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stirred frequently during one hour at room tempera- 
ture, centrifuged, and the supernatant liquid filtered. 
In the filtrate of the sample treated with Amphojel 
there was not a trace of peptic power left. This filtrate 
did not contain any free hj’drochloric acid; it was 
negative to Topfer’s reagent and to Congo paper; the 
acidity, as titrated to methyl red, was 30 m.eq./l., and 
to phenolphthaiein, 37 m.eq./l. The filtrate from the 
sample treated with sodium carbonate had a peptic 
power of 256 Blett units; it was also negative to 
Topfer’s reagent and to Congo paper; the acidity, as 
determined by titration to methyl red, was 6.G m.eq./l., 
and to phenolphthaiein, 15.C m.eq./l. Thus in spite of 
its higher total acidity the Amphojel filtrate was en- 
tirely devoid of any peptic power, while the sodium 
carbonate filtrate retained about 50 per cent of its 
original peptic power. The e.xperiment presented in 
Table I shows that very small quantities of 6 per cent 
colloidal suspension of aluminum hydroxide are suffi- 
cient to precipitate quantitatively all the pepsin from 
the previously neutralized gastric juice, and that all 
the pepsin thus precipitated can be quantitatively re- 
covered from the precipitates by extraction with an 
excess of hydrochloric acid. 

We studied also the effect of colloidal aluminum 
hydro.xide alone, when mi.xed in varying quantities 
■nith acid gasti'ic juice, in order to determine the 
possible relationship between the buffer action of 
colloidal aluminum hydroxide and its action as a pre- 
cipitant of pepsin. All the experiments in this series 
gave virtually identical results when repeated with 
Amphojel or with a special preparation of colloidal 
aluminum hydroxide and with various kinds of gastric 
juice, such as juice freshly secreted or several days 
old, filtered or unfiltered. The accompanying graphs 


(Figs. 1 and 2) serve to illustrate two types of e.x- 
perimenls which we repeated several times, always 
with the same results. 

The essential difference in the arrangement of such 
experiments was in the duration and temperature of 
incubation of the gastric juice with the colloidal alumi- 
num hydroxide. As shown by the graphs, ei’cn very 
small quantities of alumina gel, which were far from 
sufficient to buffer all the free acidity of the gastric 
juice, were sufficient to precipitate considerable pro- 
portions of the pepsin originally present. The amount 
of pepsin thus precipitated was greater when the time 
of incubation was shorter and the temperature lower. 
This is evidenced in a striking manner by compaidson 
of the action of 0.2 cc. of colloidal aluminum hydroxide 
on 5 cc. of gastric juice in the two experiments. In 
the e.xperiment of June 7 (Fig. 1) 24 per cent of free 
hydrochloric acid was buffered and 26 per cent of 
pepsin precipitated in 15 minutes at 20° C., while in 
the experiment of June 20 (Fig. 2) 64 per cent of free 
hydrochloric acid was buffered and onlj' 14 per cent of 
pepsin precipitated in GO minutes at 38° C. The above 
quantity of colloidal aluminum hydroxide was close to 
50 per cent of the amount sufficient to buffer all the 
free hydrochloric acid in the particular samples of 
gastric juice used. It will be seen from the graphs 
that quantities of alumina gel in excess of the quanti- 
ties sufficient to buffer all the free acid, precipitate all 
the pepsin from the gastric juice entirely. These and 
other analogous e.xperiments suggest strongly (1) that 
the action of colloidal aluminum hydro-xide on the 
pepsin of the gastric juice is independent of its buffer- 
ing action on hydrochloric acid, (2) that colloidal 
aluminum hydroxide has just as much affinity for the 
pepsin of the gastric juice as it has for the hydro- 


Table I 

Predvitation of pepsin from neutralized gastric juice by Amphojel. Extraction of pepsin from the precipitates 
by hydrochloric acid 
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, ^ The castric secretions from the Pavlov pouches of two docs after a zneal of bread and milk were combincti and filtered. The peptic power of the 
juice was G1 SIctt units, and the free and the total acidity and 69 In.eq./l. respectively. 40 cc. of the j'uicc were mixetl with 15.6 cc 0 1 N 
NajCOa and 24.4 cc. H-O. Vnr>'infr quantities of Amphojel (from^O.l to 1.0 cc., as indicated in the first eection of the table) were mixed with 10 
cc. of the neutralized frastric juice. The samples were shaken for 5 minutes at room temperature and then centrifuged- for 5 minutes at hieh sd/^vI 
The supernatant fluid in each g.amplo w.ns decanted, filtered and amalyzed (see second section of table). The precipitates were thorouehlv drntnr,i 
each extracted by stirrinp with 10 cc. 0.1 N HCl. To each sample some 0.1 N HCl was added (viz. 4, 8, 12. 16, 20 and 40 drops in con^mitiro 
samples from I to VI) in order to brinp about complete solution of the precipitates. The precipitate from Sample VI was not entirelv 
uunne 30 minutes at room temperature but in alf the other samples solution was complete. The volumes of these extracts wore brought tn Ri hlr 
the addition of distilled water. The extracts were filtered and analyzed (see third section of table). Pepsin determinations were mndo thrrtri^rtnt- 
»n volumes of the filtrates and extracts equiv.'ilent to H cc. of the orltnnal acid gastric juice. Therefore all the \'alues arc directly comparSlc 
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PiR. I. Exp. June 7, 1939. The combined filtered gastrdc 
secretion from the Pavlov pouches of two dogs was used, 
after being preserved for 3 days at room temperature. Its 
peptic power was 135 Mett units, free acidity 97.6 and 
total acidity 110.4 m.eq. 1. Amphojel in quantities of from 
0.1 to 1.0 cc. was mixed with 5 cc. of the gastric juice and 
enough distilled water was added to each sample to bring 
the volume to 10 cc. The samples were shaken for 15 
minutes at room temperature and then centrifuged for 5 
minutes. The .supernatant fluid from each sample was de- 
canted, filtered and analyzed for pepsin and free and total 
acid. Enough 0.116 N HCl was added to the precipitates 
to bring the volumes to 10 cc. and the exti'action was 
carried out in a water bath at 38° C. with frequent stirring 
for about 30 minutes until all the precipitates W'ere dis- 
solved. The extracts were then filtered and analyzed for 
peptic activity and acidities. (For explanation of signs, 
see Fig. 2). 


chloric acid — perhaps even more, and (3) that while 
there is free hydrochloric acid (i.e. at pH < 4) the 
precipitation of pepsin is a reversible reaction. One 
other point must be emphasized. If small quantities of 
Amphojel are mixed with gastric juice, the pepsin is 
not merely absorbed by a suspension of colloidal alumi- 
num hydroxide but an actual and very characteristic 
llocculent. protein-like precipitate appears as a result 
of chemical reaction. The precipitate rapidly settles 
down as a sticky mass which adheres firmly to the 
glass and which, after it has been centrifuged and 
separated from the supernatant fluid, is not very easily 
soluble in hydrochloric acid. Long-continued stirring 
and vigorous shaking are required in order to dissolve 
the precipitate completely, even if a considerable 
excess of hydrochloric acid is used. If solution is 
complete, the recoveiy of the originally present peptic 
activity is quantitative, as is iliustrated in Fig. 1. 
However, if the precipitate is not completely dissolved, 
even though .a large excess of hydrochloric acid is 
used, the recovery of pepsin from the precipitate is 
not complete (see Samples III and IV, Fig. 2). 

IHiile the above-reported data refer to the action of 
alumina gel on pepsin in i-itro, the following obser- 


vation made incidentally on a Pavlov-pouch dog illus- 
trates that the reactions described above may take 
place also in vivo. On December 28, 1938, the pouch 
in one of the dogs was found to be full of blood (ap- 
parently as the result of mechanical damage and 
subsequent corrosion of a small artery by the gastric 
juice) . It W’as decided to treat the pouch with Ampho- 
jel without changing the usual diet. After washing 
the pouch out with water we introduced 5 cc. of 
Amphojel into it (the pouch was able to retain up to 
150 cc. of its owm secretion day after day during half 
a year). Next morning there was very little blood in 
the secretion. Tw’o further administrations of 5 cc. of 
Amphojel each were introduced into the pouch, on 
December 31 and January 1 respectively. The daily 
secretion from the pouch during this whole period was 
about 100 cc. per 24 hours. No blood was present in 
the secretion after December 31. During the next two 
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Fif:. 2. Exp. June 20, 1939, Quite fresh filtered gastric 
juice from the same Pavlov-pouch dogs Avas used. Its 
peptic power was 100 Mett units, and free and total acidi- 
ties 99 and 116 m.eq. /I. respectively. Colloidal aluminum 
hydroxide (special preparation), in quantities of from 0.2 
to l.O cc., was mixed with 5 cc. gastric juice and 5 cc. 
distilled water. The samples were shaken frequently and 
vigorously for about one hour at 38* C. The rest of the 
procedure was the same as in the experiment shown in 
Fig. I. However, the precipitate was never completely 
dissolved in any of the samples bv extraction with 10 cc. 
0.116 N HCI. 

“TA”, total acidity, and “FA”, free acidity of the 
filtrates. “TAE”, total acidity, and “FAE”, free acidity 
of the extracts. “P”, peptic power of the filtrates. “TRP” 
— total recovered pepsin — is the sum of the values for 
peptic power of the filtrates and the extracts. Acidities 
are expressed in m.eq./l., peptic power in Mett units for 
1 cc. of the original gastric juice or for the equivalent 
volumes of the filtrates or extracts. 

Unshaded portion of columns show volumes of the pre- 
cipitates which were subsequently dissolved by extraction 
with HCl. Shaded portions show volumes which remained 
undissolved. 
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days the secretion contained much of the characteristic 
precipitate in the form of larpe, sticky flocculi. On 
January 3 the secretion appeared to be quite clear. On 
January 4 an e.xperiment was performed in which the 
pastric secretion from the pouch in response to a 
standard test meal of 250 cc. of milk was studied. The 
hourly rates of secretion and the total secretion for 
6 hours (12 cc.) were exactly the same as usually ob- 
served in experiments of that type. But very sur- 
prisingly there was no free hydrochloric acid in any 
of the G hourly samples and the peptic power in these 
samples was much lower than usual fviz. 0.8, 6.8, 17.G, 
58, 68, 4G Blett units; the peptic power for the total 6 
hours’ secretion was 40 Mett units). For comparison 
we give here the corresponding data for the last ex- 
periment with milk, which was carried out one week 
before the treatment with Amphojel was started. Tlie 
total secretion for G hours was 12 cc. The free hydro- 
chloric acid in the samples ranged from 44 to 7 
m.eq./T., being 33 m.eq. 1. for the total secretion. The 
peptic power of the samples ranged from 470 to 70 
Mett units, being 125 Jfett units for the total se- 
cretion. It was a most surprising fact that greatlj' 
diminished peptic power and complete absence of free 
hydrochloric acid was observed in the secretion three 
days after the application of 5 cc. of Amphojel, 
notwithstanding that the pouch had been carefully 
drained at least four times a day for three days. This 
and other similar though less striking observations 
made on other pouch dogs suggest that Amphojel may 
act as a precipitant for pepsin also in the stomach and 
that precipitates thus formed, owing to their physical 
properties, tend to adhere firmly to the mucous 
membrane and that they resist to a great e.xtent the 
solvent action of the hydrochloric acid of the gastric 
juice. Undoubtedly such precipitates carry down con- 
siderable quantities of unused colloidal aluminum 
hydroxide and for that reason continue to exercise an 
antacid and antipeptic action for a considerable time 
after the administration of aluminum gel. 

DISCUSSION 

The observations reported above would seem to be 
of interest to gastro-enterologists, since of all the 
commonly used antacids only colloidal aluminum 
hydroxide appears to have the property of precipi- 
tating pepsin, this in the presence of free hydrochloric 
acid being a reversible reaction. By precipitating the 
pepsin in inactive form, this substance is thus capable 
of depriving the gastric juice of some or all of its di- 
gestive power, depending on the quantities used. Of 
all the other antacids of clinical interest only synthetic 
magnesium trisilicate is reported to possess a some- 
what similar property in being capable of adsorbing 
pepsin from acid solutions (Mutch, 1936). However, 
pepsin, once it is adsorbed by the silicate, is not re- 
leased when the silicate is decomposed with acid. 
Hydrated silica (SiO,, 4- nH.O), which is produced in 
the stomach by interaction with the hydrochloric acid 
of the gastric juice, is also capable of adsorbing 
pepsin. The silica residue after treatment with pepsin 
becomes activated and capable of digesting protein.s. 
We believe that by pi’oper use of colloidal aluminum 


hydroxide in medical practice it is possible to adjust 
the peptic power of the gastric juice to any desired 
le\’el, just as we have been able to do in many of our 
e.xperimental animals. The regular administration of 
colloidal aluminum hydroxide by its introduction into 
the i)ouch in small quantities was found to be ex- 
tremely helpful in this laboratory in post-operative 
treatment of Pavlov-pouch dogs. Severe ulcerations of 
the skin, which used to be quite common, disappeared 
almost entirely after the adoption of this treatment, 
so that it was possible to have the orifice of the 
pouches so well healed that the pouches retained large 
quantities of secretion. Since in our past experience 
such healing could not be achieved with other antacids 
and in fact could not be attained by any moans what- 
■soever, we are inclined to ascribe the beneficial action 
of colloidal aluminum hydroxide on peptic skin ulcer- 
ations to the antipeptic property of this substance. 

This report is to be considered as in the nature of 
a preliminary communication. Further studies on the 
precipitability of various constituents of ga.stric and 
pancreatic secretions by colloidal aluminum h.vdroxide 
are in progress in this laboratory. 


SUMMARY 

1. Colloidal aluminum hydroxide, when mi.xed in 
vitro with canine gastric juice in quantities sufficient 
to buffer its free hydrochloric acid completely, also re- 
moves quantitatively all the pepsin from the solution. 

2. Complete removal of pepsin from gastric juice 
can be achieved with much smaller quantities of 
colloidal aluminum hydroxide if the free h.vdrochloric 
acid of the juice is buffered beforehand by sodium 
carbonate. 

3. Colloidal aluminum hydroxide, ■when mixed with 
acid gastric juice in quantities smaller than those re- 
quired for complete buffering of free hydrochloric 
acid in the juice, causes the formation of a character- 
istic protein-like precipitate, which carries down pepsin 
in quantities roughly proportional to the volumes of 
the precipitates. 

4. Hydrochloric acid, in concentrations comparable 
with its concentrations in normal gastric juice, slowly 
dissolves the above precipitates and liberates pepsin. 
The recovery of pepsin under certain conditions is 
quantitative. 

5. Obsen’ations on e.xperimental animals prove 
that the aboi'e-described reactions can fake place also 
ill vivo; if colloidal aluminum hydroxide is introduced 
into the stomach, it exercises not only a pronounced 
“antacid” but also an “antipeptic” action, which may 
last for a considerable time after a single application. 

Our thanks are due to Professor B. P. Babkin who 
supervised this work, and to John Wyeth & Brother, who 
furnished a supply of Amphojel. 
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I T has been demonstrated by a great many investi- 
gators that colloidal aluminum hydroxide gel ex- 
hibits a considerable antacid action not only in vitro 
but in vivo. Thus, for example, Ivy, Terry, Fauley 
and Bradley (1937), on investigating two pr'epa- 
rations, “Creamalin” (Cleveland Chemical Associates) 
and “Alucol” (Wander Co.) found that the reduction 
of the gastric acidities in 22 dogs during a 4-hour 
period following a test-meal averaged fi'ee HCl 207(, 
and total HCl G.5% in those receiving Creamalin, and 
free HCl and total HCl 32% in those receiving 
Alucol. Emery and Rutherford (1938), who adminis- 
tered Creamalin to patients by the drip method for 24 
hours, or orally every hour from 8 a.m. to 9 p.m., never- 
found free acid present at any time during the day in 
the former case or at midnight in the case of the drip 
method. Adams, Einsel and Myers (193G) found that 
"prolonged ingestion of aluminum hydi-oxide ci-eam 
led to a marked diminution of the gastric acidity.” 
The same fact has been noted by other clinical investi- 
gators (e.g., Einsel, Adams and Myers, 1934; Wold- 
man and Rowland, 193G; for literature, see Adams 
ct at, 1936, and Ivy et al, 1937). 

There is, however, another side to the question. Does 
aluminum hydroxide influence gastric secretion in 
some way, positively or negatively, or has it no effect 
whatever on the production and composition of the 
gastric juice? That aluminum hydroxide, unlike many 
other commonly used antacids, does not produce a “re- 
bound” secretion of gastric juice is now generally ad- 
mitted (Adams, 1939). However, there are indications 
that, after prolonged administration of aluminum 
hydroxide in large doses, there is a tendency on the 
part of the gastric glands to “compensate” the neu- 
tralizing effect of the drug. Thus Ivy et al (19.37) 
noted slightly higher acid values for the gastric con- 
tents after a plain test-meal in dogs treated with 
aluminum hydroxide. Emery and Rutherford (1938) 
reported that in humans, during 10 weeks’ treatment 
with aluminum hydroxide, the secretory response to 
histamine gradually rose. Before treatment, histamine 
(0.5 mg.) elicited an average secretion of 98 cc. of 
gastric juice. By the end of 10 weeks the volume had 
gradually mounted to 120 cc.; the concentration of 
acid at this stage was lower than before the treatment 
with aluminum was begun, but the total output of HCl 
was almost at the normal level. On the other hand, 
Einsel, Adams and Myers (1934) found no difference 
in the response to histamine in patients before and 
after the application of aluminum hydroxide therapy. 

As may be seen from the above review, the data con- 
cerning the stimulating effect of aluminum hydroxide 
on g.nstric secretion are not in agreement. More accu- 

♦ Krt-TTj the Uerartment of Phyaioldry, McGHl University, 

Si:hrr5itte<l Xovrmber S. 

170 


rate studies must be carried out both on animals and 
on man in order to determine what effect aluminum 
hydroxide has on gastric secretion after long con- 
tinued administration, and especially whether it is 
really able to induce a hypersecretory state in the 
gastric glands or whether this effect, which was ob- 
served by some investigators, was due to some other 
factors. Unfortunately in many investigations, especi- 
ally those performed on man, only the acidity of the 
gastric secretion has been determined and not the 
volume. Consideration of the, acidity values alone, 
without taking into account other factors involved in 
the process of gastric secretion (volume of secretion, 
appetite, regurgitation of duodenal juices, etc.), may 
often lead to false conclusions regarding the secretory 
activity of the gastric glands. 

We were interested in investigating how aluminum 
hydroxide affects the whole course of the gastric se- 
cretion, in respect of the volume and the composition 
of the juice, and the duration of the secretion (which 
is equivalent to the time of evacuation of the stomach) . 
In the clinical literature we have not come across any 
definite indications concerning these important points. 
Adams, Einsel and Myers (1936), it is true, noticed 
that the gastric secretion provoked by histamine 
tended to decrease in patients subjected to aluminum 
hydroxide treatment. But several of their patients 
(perhaps the majority) had at the same time been 
placed on the Sippy diet (milk and cream, but no 
alkaline powders), and it is difficult to say whether 
the diminished response to histamine was due to the 
specific aluminum hydroxide therapy or to the general 
improvement in their condition. 

METHODS 

In studying the problem of the effect of aluminum 
hydroxide gel on the process of gastric secretion, we 
carried out experiments on a dog with a Pavlov pouch 
and a gastric metal fistula, and a dog with esophago- 
tomj' and a gastric fistula. Aluminum hydroxide was 
introduced into the main stomach of the Pavlov-pouch 
dog, either alone or with food, and the secretion pro- 
duced by the pouch in response to a standard meal was 
collected. In the dog with esophagotomy and a gastric 
fistula a certain amount of Amphojel (100 cc.) or the 
same amount of water in control experiments, was 
introduced into the stomach before sham-feeding and 
kept there for 30 minutes, after which time the 
stomach was drained, and the response to sham-feed- 
ing under strictly conh-olled conditions was then de- 
termined. 

The preparation of aluminum hydroxide which we 
used was a commercial one, John Wyeth and Brother's 
“Amphojel,” with which the firm kindly supplied us. 
Concerning the composition of Amphojel, the company 
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states as follows: Amphojel consists of freshly pre- 
cipitated aluminum hydroxide in the fonn of a colloidal 
gel, containing aluminum hydroxide ( 6 . 15 ^), a trace 
of carbonate (in the form of a complex aluminum 
carbonate — approximately 0.001%), a trace of chloride 
(approximately 0.15%). Alumina gel is amphoteric. 
With a pH of 6.8 it is capable of neutralizing (to 
Topfer’s indicator) at least 12 times its volume of 
N/10 HCl. 

Aluminum hydroxide combines with free HCl in the 
stomach to form aluminum chloride. In the presence 
of the alkaline secretions of the intestine the alumi- 
num hydroxide is presumably re-precipitated by the 
h.vdro.xyl ions of the intestinal juices, forming sodium 
chloride as another product of reaction. However, no 
actual investigation of the problem of the transfor- 
mation of aluminum chloride into aluminum hydroxide 
in vivo has been carried out, as far as we know. It is 
said that aluminum hydroxide is not absorbed in the 
intestine. 

EXPERIMENTAL RESULTS 
(1) Ex-perimcnts on Pavlov-pouch dog 

The following types of experiments were performed 
on the Pavlov-pouch dog: 

I. Amphojel in various doses was administered to 
the dog through the fistula at the same time as a meal 
of meat was given by mouth. 

II. One feeding of meat, during which the animal 
received Amphojel, was given, followed by a second 
feeding of meat 4 hours later. 

III. Amphojel was given first and meat after- 
wards. 

In each set of e.xperiments, control tests were 
carried out, in which, instead of Amphojel, corres- 
ponding amounts of water were given. 

I. The animal was kept on a standard diet, devia- 
tions from which were always noted. Amphojel was 
administered through the gastric fistula in various 
doses just as the dog finished eating a meal of meat. 
A dose of 20 or 40 cc. of Amphojel never produced any 
noticeable effect. When GO cc. of Amphojel was given, 
it was observed in some of the experiments that there 
was an inhibition of the gastric secretion of the 
pouch, the volume and the free and toLal acidities and 
peptic power of the juice being diminished. In other 
experiments there was no marked reduction in the 
volume of the secretion nor depression of the acidities, 
but the peptic power was markedly lowered. We are 
inclined to think that variations in the results of the 
GO cc. dose, administered simultaneously with the meal, 
were due to uneven distribution of the aluminum gel 
ovei- the walls of the stomach and perhaps of the 
duodenum. 

Although the results of this series of e.xperiments 
were far from conclusive, they provided certain im- 
portant indications : 

1. Under certain circumstances Amphojel inhibits 
the production of gastric juice, as shown by the de- 
crease in the secretion of the pouch nQtwi,thstanding 
that the substance does not come in contact with the 
secreting surface of the isolated pouch. 

2. When given in large doses such as 60 cc., 
Amphojel lowers the free and the total acidity and the 
peptic power of the pouch juice. The effect on the 
acidit}- is probably due to the diminished rate of 
gastric secretion; that on the peptic power is to be 
attributed to some unknown action of Amphojel. 


3. Even though the volume of the gastric secretion 
is not reduced under Amphojel administration (GO 
cc.), the peptic power of the juice is nevertheless 
diminished. 

4. It was observed that, when the usual meal was 
given after an experiment in which Amphojel had been 
administered with food, a smaller secretion was ob- 
tained than after a control experiment. 

II. A fresh series of experiments was planned, in 
order to study the late effect, or rather the after- 
effect, of Amphojel. For this purpose the dog was fed 
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twice with 200 gm. of raw meat, the second feeding 
taking place 4 hours after the first. In this series a 
larger total dose of Amphojel (or of water in the 
control e.xperiments) was given, 90 cc. being adminis- 
tered in three doses of 30 cc. each, through the fistula 
immediately after, 1J4 hours and 2J/i hours after the 
first feeding. 

Fig. 1 shows the results of two representative e.x- 
periments, selected from a large number of analogous 
experiments; in one case, the control, water was ad- 
ministered, and in the other Amphojel. From these 
experiments it is evident that not only was the volume 
of the gastric secretion from the pouch reduced after 
Amphojel, especially after the second feeding (con- 
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sisting of meat alone), but there was some reduction 
in the acidities and a very marked fall in the peptic 
power of the juice, again especially pronounced after 
the second feeding. These experiments show that a 
certain time is required for the full inhibitory effect 
of Amphojel to develop. It seems that the inhibitory 
effect of Amphojel lasts for a considerable time. We 
often observed that even two days after the adminis- 
tration of Amphojel the volume of the secretion 
(evoked by a standard meal) had not returned to the 
normal level. However, since the data concerning the 
“after-effect” of Amphojel are incidental observations 
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only, the problem must be investigated separately be- 
fore this fact can be regarded as fully established. 

III. All the above-i'eportod experiments showed 
that the inhibitory effect of Amphojel only developed 
gradually. Therefore another form of e.xperiment was 
adopted. 35 cc. of Amphojel, or of water in control 
e.xperiments, was introduced into the empty stomach 
three times at intervals of half an hour. To ensure 
that the Amphojel would be evenly distributed over 
the surface of the stomach, the dog was laid on its 
back and rolled from side to side. Then meat (200 
gm.) was fed to the animal half an hour after the last 
administration of Amphojel or water. The results are 
shown in Fig. 2 and Table I. Fig. 2 shows two repre- 
sentative experiments and Table I total and average 
figures for all the experiments of this kind. From 
Fig. 2 it may be seen that Amphojel by itself pro- 
duced a somewhat larger volume of secretion from the 
pouch than water alone, namely 4.9 cc. as compared 
with 3.8 cc., but the peptic power of the Amphojel 
secretion was much less. Thus, for example, in the last 
half hour the secretion on water (1,5 cc.) was practi- 
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cally equal to that on Amphojel (1.6 cc.). However, 
the total output of pepsin in the former was 624 fer- 
ment units, while in the latter it was only 200 ferment 
units, i.e., only about one-third. 

Fig. 2 and Table I also show that after Amphojel 
the gastric secretion on meat is diminished in volume 
as well as in peptic power and acidity. These facts are 
the more remarkable in that the Amphojel naturally 
never came into contact with the mucous membrane 
of the pouch. 

Fig. 3 illustrates (a) a control experiment in which 
meat was fed to a Pavlov-pouch dog and (b) an ex- 
periment w’here the same amount of meat was given 
after Amphojel had been introduced into the main 
stomach. 20 cc. of Amphojel was introduced into the 
main stomach through the metal fistula 15 minutes 
before feeding with meat, and another 20 cc. of 
Amphojel was given 2 hours after the first. Although 
the amounts of Amphojel administered in this e.xperi- 
ment, which was selected from a number of analogous 
experiments, were relatively small, there was a 
striking difference in the response of the pouch 
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trol experirhents. The free acidity of the juice after 
sham-feeding was extremely low in the first quarter 
hour, falling in some cases to zero or a few milli- 
equivalcnts per litre, but by the end of the second 
quarter hour it had returned almost, though not quite, 
to the normal high level. The most striking difference 
between the control experiments and those with 
Amphojel, however, was observed in the concentration 
of pepsin. After Amphojel, although the ga.stric juice 
which was let out from the stomach in the latter 
period of the secretion seemed to be clear and without 
any turbidity, its peptic power was greatly diminished 
throughout the experiment. Fig. 4 shows two examples 
selected from a series of analogous experiments, in 
which the above-described relations are clearly seen. 
Table 11 contains average data from three other con- 
trol experiments with water and three experiments 
with Amphojel, confirming what has been said above. 

The conclusion which may be drawn from this series 
of experiments is that Amphojel which has been intro- 
duced into the stomach and partly discharged into the 
duodenum does not diminish the volume of gastric 
juice in the nervous phase of the secretion. The acidity 
of the juice was lowered only for a short period of 
time, during which the Amphojel was presumably ad- 
mixed to the juice in greater amount, but the peptic 
power suffered a great diminution throughout the 
whole secretory period. 

DISCUSSION 

It is not yet cle.nr how aluminum hydroxide which 
has been introduced into the main stomach affects the 
procc.s.s of gastric secretion in an isolated gastric 
pouch. However, we have obtained some indications 
concerning its mode of action. 

(1) Diviivntion of the voliauc of secretion. Since 
the acidity of the gastric contents is lowered by alumi- 
num hydro.xide, and hence the inhibitory reffex pro- 
duced on gastric .secretion by acid from the duodenum 
(D.ay and tVebstcr. 1935) is weakened, one would 
expect that after the administr.ation of aluminum 
hydroxide the secretion would be increa.=ed. As a 


matter of fact the result is the reverse — there is a 
diminution of the secretion, and this might be ex- 
plained in several different ways. 

(a) Aluminum gel adsorbs not only acid but proba- 
bly also some of the chemical stimulants that are con- 
tained in meat or are formed from it in the course of 
gastric and intestinal digestion. Perhaps they are not 
released from the aluminum gel in the intestine and 
therefore the extent of their absorption is diminished. 
These substances might include, for example, some of 
the nitrogenous bases which possess a powerful secre- 
tagogue effect. 

(b) We observed that Amphojel, on coming in con- 
tact with the gastric mucus, forms a sticky mass 
which adheres tenaciously to the mucous membrane. 
In certain cases, for medicinal purposes, Amphojel was 
introduced into the stomach pouch in different dogs. 
It took two to three days to wash it out completely 
from the pouch. During this time the gastric juice 
flowing from the pouch possessed a diminished acidity. 
We used Amphojel also to cure the erosions and ulcers 
which often formed around th'e orifice of the pouch. 
In one case when, presumably as a result of mechanical 
irritation, bleeding began from the pouch, it was soon 
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arrested by injection of Ampliojel into the pouch. 
According to Kyger, Hashinger and Wilhelmj (1039), 
aluminum hydro.xide is highly effective in controlling 
severe hemorrhage in ulcer cases. Ivy, Terrj-, Fauley 
and Bradley (1937) also obsen'ed that aluminum gel 
combines Muth mucus to form a sticky paste, which 
coats the mucosa of the stomach and duodenum. This 
coating of the mucous membrane will undoubtedly 
interfere with the absorption of various substances, 
at least in the duodenum and upper part of the small 
intestine, as well as with the formation of gastrin in 
the pyloric part of the stomach. It may be seen from 
the work of Beazell, Schmidt and (1938) that, al- 
though the total weight of the feces of dogs receiving 
an aluminum preparation was increased owing to 
greater content of water, the absorption of nitrogen- 
ous substances and fat was not markedly affected. 
Therefore in the lower part of the gastro-intestinal 
tract the deficiency in absorption is presumably com- 
pensated. According to Adams, Einsel and Myers 
(1936) aluminum is not absorbed from the intestine; 
in man there is no disturbance of the mineral meta- 
bolism, no hypochloremia and no change in the total 
base or in the alkaline reserve of the plasma (CO, 
capacity) . 

(2) Reduction of acidity. This is probably a second- 
ary phenomenon due to the diminished volume of juice 
secreted by the pouch, and perhaps to the somewhat 
increased discharge of mucus by it, when Amphojel 
has been introduced into the main stomach. 

(3) Loivcring of the peptic power. We are inclined 
to attribute this to diminished absorption by the 
p.vloric and duodenal mucosa of some chemical stimu- 
lants which normally increase the discharge of pepsin 
from the peptic cells. Among such substances are, for 
example, choline and lecithin. In this laboratory Mac- 
intosh and Krueger (1938) have demonstrated that 
administration of choline or lecithin increases the re- 
sponse of the gastric glands to a standard test-meal 
(meat or butter). 

The local effect of Amphojel on gastric secretion, as 
exhibited in the e.xperiments where Amphojel was 
introduced into the stomach of a dog with esophago- 
tomy and a gastric fistula, is manifested chiefly in a 


marked lowering of the peptic power of the gastric 
secretion. This was observed for several hour.s after 
the Amphojel was let out of the stomach but also after 
the gastric mucosa was thoroughly washed by a rapid 
flow of gastric juice. It was obsetred that Amphojel 
forms a highly viscous and sticky prccijiitate with the 
proteins of the gastric juice, and espociall.v with 
mucus. Apparently a film of such a precipitate i.s 
formed over the whole of the gastric muco.sa, in which 
some of the alumina gel is included. The short contact 
of the gastric juice with this presumably very thin 
film did not markedly affect the acidity of the se- 
cretion but it was sufficient to reduce its peptic power 
greatly. This remarkable effect of Amphojel on pepsin 
in the gastric juice is being further investigated in 
this laboratory. 

CONCLUSIONS 

The above-reported e.xperiments on dogs must be re- 
garded as of a preliminary nature. However, they es- 
tablish certain facts, viz, : 

(1) Aluminum hj'droxide, when introduced into 
the stomach, influences the secretion of gastric juice 
in a part of the gastric mucosa separated from the 
main stomach and forming a pouch. In other words, 
it acts par disia7icc. 

(2) Such an application produces a greater effect 
when given some time before a meal. 

(3) It has no harmful effect on the animal, even 
when administered in large doses. No general 
symptoms of poisoning nor any local unfavorable 
effects, such as constipation or vomiting for example, 
were ever observed in our animals. 

(4) Aluminum, unlike the alkalis, produces as an 
after-effect an inhibition of gastric secretion rather 
than an increase. 

(5) The peptic power of the gastric juice is greatly 
diminished not only when the juice comes into direct 
contact with Amphojel in the stomach, but also in the 
case of the secretion of the separate Pavlov-pouch 
when Amphojel is introduced into the main stomach. 

Our thanks arc due to Professor B. P. Babkin, who 
supervised this work, and to John tt'yeth & Brother, who 
furnished a supply of Amphojel. 
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H UJIAX infection by the Salmonella proup of bac- 
teria is of interest primarily as an epidemiolo- 
pical problem. Fairly numerous outbreaks, epidemic 
in nature, have been reported in various parts of the 
world, especiallv in the recent period since the World 
\^^^r. 

The sporadic case is of importance to the surgeon 
because this type of infection occasionally simulates 
the clinical picture of the acute intra-abdominal surgi- 
cal infection so closely that surgical intervention m.ay 
bo advised and carried out on the basis of a mistaken 
diagnosis. If the true nature of this type of case is 
not recognized and corroborated by i)roper bacteriolo- 
gical studies, it is quite easy to realize how such an 
individual may become a source of infection with re- 
sulting outbreak of the disease on a scale of epidemic 
proportions. For these reasons the authors feel that 
the following cases should be reported. 

Case 1. A. C., No. 113110, a 20 year old white male, 
was admitted to Beth Israel Hospital on July 8, 1930. 
Family and pa.st history arc irrelevant to his present con- 
dition. His illness began suddenly twelve hours before 
admission with severe generalized abdominal pains, most 
marked in the paraumbilical region. He vomited several 
times during the night and had several loose bowel move- 
ments. There was no pus or blood in his feces, and seven 
hours after the onset of this pain the patient had a 
marked shaking chill. 

On physical e.xamination the patient appeared acutely 
ill. His temperature was 103, pulse 120, respirations 20. 
With the exception of the abdominal findings, the physical 
examination revealed no abnormalities. The abdomen was 
distended and the musculature over its lower half was 
.slightly spastic. No masses could bo felt. There was defi- 
nite tenderness, and rebound tenderness over the lower 
.abdomen. 

The impression obtained was that the patient was suffer- 
ing from acute appendicitis. His white blood count was 
l.I.OOO with Ole; polys, 12 staffs. Blood culture w.ns 
negative. On July 11a laparotomy was performed. The 
peritoneal cavity contained a moderate amount of free 
clear yellow serous fluid. The serosa over part of the ileum 
showed a moderate inflammatory reaction. The appendix 
proper showed no evidence of inflammation on gross and 
on microscopic examination. The post-operative cour.se was 
uneventful. The temiierature came down by lysis. Bacteri- 
ological examination of the feces obtained after operation 
(7-12-39) w.as positive for b.acteria of the S.'ilmonclia 
group. 

Comment : This patient was operated upon for ap- 
pendiciti.s, a condition that was not found at oper- 
ation, and the true nature of the disea.se was discovered 
when the bacteriological e.xaniination of the stool re- ' 
vealed the Salmonella organi.sm. 
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Bacteriological and serological findings: Stool cul- 
ture on 7-12-39 Salmonella typhi murium (other 
n.ames: Bacillus aertrycke. Bacillus pe.stis c.aviae). 
Blood culture of 7-13-39 sterile. Serum agglutinins 
for Salmonella tj’pbi murium: 7-12-39, l:.o0 negative; 
7-17-39, 1:400 positive; 7-20-39, 1;1G00 positive. The 
serum of 7-20-39 was analyzed for the presence of 
antibodies corresponding to the various antigens of S, 
typhi murium. S. typhi murium is a diphasic organ- 
ism composed of a somatic or 0-antigen, and of two 
flagellar antigens, the so-called specific and the non- 
specific H-antigens. The serum contained antibodie.s 
for all three antigens, the strongest reaction was ob- 
tained with the specific H-antigen (1;1G00). 

Cultures representing other types of the Salmonella 
group were agglutinated by the patient’s serum corres- 
ponding to their antigenic composition, i.e., they gave 
positive reactions as far as they shared antigens with 
S. typhi murium. Since the 0-antigen as well as the 
non-specific H-antigen are widely distributed within 
the group, positive reactions with man.v Salmonella 
types were obtained. 

Case 2. B. R., No. 113033, a 65 year old white female, 
was admitted to Beth Israel Hospital on July 8, 1939, with 
history of abdominal pain and fever of 24 hours duration. 
Sudden onset the day before admission with severe cpi- 
g.astric burning followed shortly by cramp-like periumbili- 
cal and R.L.Q. pain. Accompanying the onset of this pain 
was a chill with temperature of 103 degrees. The above 
pain persisted until admission. In addition there was oc- 
casional slight pain in the R.L.Q. Past history revealed 
moderate intolerance to fatty foods, for the past three 
years, and an episode two months ago of rather severe 
R.U.Q. pain. There was no previous history of jaundice, 
clay-colored stools, etc., no definite dietary indiscretion, 
and no obvious history of ingesting contaminated food. 
Patient’s hu.sband is a butcher but she handles no food 
other than that in the household. Patient vomited four 
times on the day of admission. 

Physical Examination: Temperature 102.4, pulse 124, 
respirations 28, blood pressure 138/82. An obese white 
female, appearing acutely ill, perspiring profusely, not 
dyspncic, orthopncic, or cyanotic. Heart and lungs nega- 
tive. The abdomen was slightly distended with marked 
tenderness on the right side, chiefly in the upper two- 
thirds and in the right flank. No mass palpable. Pelvic 
e.xamination negative. The extremities revealed varico.si- 
ties of both logs. 

Laboratorv Data: Urine e.ssentially neg.ativo. RBC. 
3.27 million,' TSCf Hb., 18,000 WBC., O.T/i polys, 11 staffs. 
Icteric index 9.2. Blood culture negative. Electrocardio- 
gram was within normal variations. 

Course; Patient’s temperature ranged between 102 
and 103 for the fir.st five days of her hospital sta.v. 
After the first two or three days abdominal .sign.s be- 
came less marked and more localized in the right 
upper quadrant. However, the patient developed fairly 
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rapid rawpiratioDH with dulIncHH, diininiHlicd hrcatli 
souiuIh, and ndoH at both liaac.s, poHlcriorly, ho tliaf a 
clinical diaKDoHia of l)ioneIio-j)naiirnonia waa made. 
Porlahla X-ray of the clicHt allowed a liifth poailion of 
both diafibraKniH with impaired aeration at the left 
liaae, Huppeative of llnid. Sulfaiiyridine therapy waa 
instituted. A day later temperature returned to 
normal and stayed normal for five days. At tbia time, 
altboiij'b there were still rales at both bases, beeatise 
of nausea and vomitliiK. and five days of normal 
temperature, administration of aulfajiyridine waa 
stoiijied. Kollowinp this, the lemiieratiire raiured be- 
tween 90.5 ami lOI, and tlie patient complained of 
ditfuae abdominal pains for the next week. On the 
third hospital day, wliile temperature was still 1(12, 
the blood count bad drojiped from its orii'inid IH,000 
WIiC. to 2,050. Because of tills, and the abdominal 
cramps, a typhoid or paratyiilioid inf<‘ction was con- 
sidered, and a stool eullure anil blood for Widal and 
I’arawidal was taken, as well as blood culture. Itesuita 
of these tests obtained several days later, after sul- 
fapyridine had controlled iiatient’a temperature, re- 
vealed a .Salmonella organism of the Paratyphoid (1 
proiip. On the 18lh hospitai day, patient felt chilly 
and temperature rose abruptly to lOt!. She aptieared 
somewhat icteric and the icteric inilex had i-isen from 
7, two days previously, to l(!,9 on the day of fever. The 
white count, which had been d,H(!0, rose abruiitly to 
22,000 with iioiys and 0 stail's, and there was 

definite tenderness in the it.U.CJ, 'i'emperature slowly 
dropped to within i or 2 deKi'eea of normid, and con- 
tinued fiuctuatlntf between 99.5 and 102 for the ne.vt 
two weeks. The marked tenderness in the it.U.th and 
the leiicocytosis, however, only persisted one or two 
days followint? the acute episode, it was fell that this 
was an acute exacerbation of a chronic cholecystitis, 
Duodenal drainage iierformed several days later re- 
vealed the same orK/inisni ( i’aratyphoid (' yroui)) in 
the I! bile. It was fell that the enlire episode from 
the time of admission to tlie hospital mlyht be ex- 
plained on a basis of food poisoniny infection with the 
.Salmonella oryanism of the I’aratyphoid (' yroup. with 
infection of the yall bladder as well as of the intestine. 
In view of the absence of coukIi, sputum, and the 
typical siyn of consolidation, it was irnpossilde to say 
that the pulmonai'y episode wliicli apparently re- 
s|)onded to sulfapyridine was definitely a pneumonia. 
Patient’s stool continued on many repeated occasions 
to show the above oryanisms and it was decided to 
isolate the patient until two neyative stools were ob- 
tained at dK hour intervals. 

Comment: This patient was prepared foi' operation 
in the suryieal ward witli the diaynosis of aeiite 
cholecystitis or ;icute appendicitis (hiyh lyiny a])- 
pendix), but, owiny to the rievelopmimt of an apparent - 
bronchopneumonia, w.as fr.ansferred to the medical 
ward for treatment. Here in the usual course of 
events, investiyation reve.'ded the true ruiture of tln“ 
patient’s illness, and no suryic.al intervention oe- 
curred, 

I’acterioloyical and seroloyical findinys: .Seven stool 
cultui'es, the first one on 7-11-29 and the last one on 
8-9-29, wiu'e positive for .Salmonella, I’aratyphoid (’ 
yrmip. Similar oryanisms were recovered from bile 
obtained by duodenal drainaye on 8-2 and 8-1. 'I'he 
bacteria were identified as SatmoiuUn hlnrUifirdvrt 
Ikiv'ik. Blood cultures on 7-12 and 7-25 remained 


stcrib*. Serum ayylutinins for S. morbificans bovis: 
7-9 and 7-12 — neyative; 7-19 and 7-20 -- positive 
J ;««(); on 7-20— positive 1:100, A rpialitative exami- 
iialion of tiie serum of 7-20 revealed ayylutinins for 
the 0-antiyen and the specific and the non-specific 
H-antiyen of K, morbificans bovIs. 

.S’, mnrhificdiiii Imvin was first Isolated by liasenau 
(I), 189;i, from the oryans of a cow whieli had been 
Miiirei'iny fi'om puerperal metritis. .Similar oryanisms 
were found in another animal, the meat of which had 
eaused an extendi'd outlo’eak of yastro-enteritis. .Since 
1920 will'll Bruce White (2) Htiidled thi' ailtlyenie 
composition, tills t.vpe has been found in Knyland and 
other European countries as a cause of outbreaks of 
food polsonlny, both sporadic and epidemic in charac- 
ter. 'I’lie .symiitoms were described as of the ordinar.v 
yastro-enteritis type but cases with a more typhoiil- 
ilke course are also re(iorled, .Some outbreaks were 
traced back to beef; two outbreaks, recently observed 
in Germany, to cliopped liorse meat (2 to 0), 
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In both our eases, it ajipears from the course of the 
disease lliat the occurrence of SdlmimilUi is not coinci- 
dental but is actually the etioloyical factor. 'I’his is 
confirmed by the presence of fully specific ayyliilinitu 
and by the increase anil decrease of the ayyliitinin 
titers correspondiny to the clinical course of the in- 
fections. 

’I’he etioloyical ayent found in the first case (.S’, 
lliplii viitrliniij is of the ordinary tyi>e of .Salmonella 
frei|iien(ly found in cases of so-called food iiolsoiilny. 
'riii; type of Salmonella isolated in the second case, on 
the oilier hand, is herewith reported for the first time 
in tile Western hemisphere. Neither luiimin nor animal 
infeclioiis have been mentioned heretofore as far as 
we know. ’I'lie source of the infection has not been 
found in our case. It may be siyiiitleanl, however, that 
the [sitient’s liiisband is a butcher. In spite of the 
fact Hull this type has not yet been found in animals 
in this country, an animal oriyin of the infection is 
likely in the lljrht of the observations reported from 
Biirojie, and it is to be expected that further studies 
will reveal the occurrence of S, morbificans bovis also 
In animals in this country. 

It is advisabh' for the clinician and especially for 
the siiryeon to (lay allentlon to Sahnniiill/i infeefion.s 
not only in eases of yasiro-enlerilis and of a typhoid- 
like type, but jilso in siieli patients as described aliove. 
The patient upon whom we ojieraled siiirered no ill 
con."ei|uences. In other cases, however, Hie operation 
may endanyer the patient in the same w;iy as an un- 
necessary laparotomy performed duriny the eoiir.se of 
typhoid fever. It i.s worth while referriny to simil.'ir 
observations made diiriii)' a recent outbre;d: of para- 
lyidiold fever in .Massaeliin'elts, It. K, I’eeni'iler and 
G. W. Anderson (7) mention four patients who were 
operated upon for apiiendicilis before the outbreaks 
were discovered, 
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Amebic Granuloma of the Rectum and Balantidiasis 
in the Same Patient 

H. G. HUJIMEL, M.D. 

LITTLE ROCK. ARKANSAS 


riTIIE rarity of a double protozoan infection in the 
A .came patient justifies my bringing to your at- 
tention a case in which amebic granuloma was compli- 
cated by a balantidium coli infection. Balantidiasis 
occur.s very rarely, and very few proctologists have 
had the opportunity of studying it. Nisbet (1) re- 
viewed the American Literature in 1920 and found 
the following cases reported; Three from Louisiana, 
four from Ai'kansas, three from North Carolina, and 
one each from Iowa, Jlinnesota, Jlississippi, Okla- 
homa, JIaryland and Massachusetts. Logan (2) re- 
ported four cases from Minnesota in 1921. McEwen 
(3) described a case from Kansas in 1924 in which 
the symptoms extended over twenty-six year.s. In 1925, 
Ford (4) found one case in the state of Washington, 
and Jlendelson (5) discovered one case in New Mexico 
in 1932. Five cases of balantidial dysentery were re- 
ported by Scott (G) in 1935 from West Virginia. 
Young (7) added to this number seven cases from the 
South Carolina State Hospital in 1939. Meleney IS), 
in a personal communication to Young, reported two 
cnse.s in Tennessee. Buie (9) states that he has seen 
only three patients with balantidiasis at the Mayo 
Clinic. 

Tumor formations, caused by the endameba histoly- 
tica, have been described in the literature so rarely 
that the occurrence of balantidiasis and amebic granu- 
loma in the same patient appears to be so unique as to 
be worth while reporting. Gunn and Howard (10) re- 
viewed the literature thoroughly in 1931 and described 
their three cases in detail from the Stanford Univer- 
sity Hospital. They stressed the fact that a localized 
tumor presenting the clinical and gross pathological 
picture of cai'cinoma of the large bowel can be caused 
by amebae. In their cases the clinical symptoms were 
those of a malignant growth. Run.van and Herrick 
fll) reported four cases showing massive ulceration 
and rd)rnsis, caused by the inv.asion of the endameba 
histolytica. They mistook one of their four cases for 
a tumor of the kidney and another for carcinoma of 
the cecum. They diagnosed correctly their remaining 
two cases on the basis of their previous experience on 
finding amebae in the stool. In 193G Yeomans (12) 
reported a case of largo granuloma which proved to 
be cau.sed by the endameba histolytica. Harrison (13), 
Cope (14), Rogers (15), and .lames and Deeko (16), 
mention several c.ases of granulomatous tumors in the 
creum and transverse colon in which a clinical and 
roentgen diagno.sis of a malignant growth was made 
and which later proved to be amebic infections and re- 
sulted in complete recovery with disappearance of the 
tumor following nntiamebic treatment. Not infre- 
quently the thickened bowel was palpable through the 
abdominal wall. The tumors, encountered by these 



authors, were found most frequently in the cecum and 
the flexures of the colon. 

The importance of a differential diagnosis of chronic 
amebiasis and carcinoma of the large bowel, there- 
fore, must be kept in mind, because chronicity of such 
symptoms as diarrhea or (rarely) dysentery, mucus 
in the stool, abdominal pain, chronic invalidism, loss 
of weight, partial obstruction and tumor formation 
may be observed in either disease. Amebiasis and 
carcinoma of the large bowel may be present at the 
same time. 

REPORT OF CASE 

C. W., a World War veteran, aged 49, was referred by 
Dr. Chas. Reed, Jr., for sigmoidoscopy on November 21, 
1938. He compl.ained of chronic diarrhea, occasional at- 
tacks of "dysentery,” frequent passages of mucus, his 
stools amounting to ten to twenty in twenty-four hours. 
He had lost forty pounds of weight and had become a 
chronic invalid. His family and past histories were ir- 
relevant and his h.abits were good. While going into 
Germany with the American army of occupation in 191.8, 
he contracted dysentery. His stools had never been ex- 
amined nor had he ever been sigmoidoscoped prior to our 
examination. He complained of marked anorexia, bloating 
after meals and dull pain in the left lower abdominal 
quadrant. He had noticed a feeling of incomplete empty- 
ing of the bowel after defecation for the past five months. 
He had taken paregoric or bismuth for the pnst twenty 
years to obtain relief from his dysentery and symptoms. 
He had an appendectomy in 1920, and was operated for 
hemorrhoids in 1921 and in 1930. 

The patient was moderately emaciated and appeared ill 
and depressed because of leading — what he termed — a 
"toilet life,” which made it impossible for him to pursue 
an occupation. There was marked tenderness over the de- 
.ccending colon. The urine was negative, and the temper- 
ature was 99.8° F. The blood showed a moderately severe 
normoc.vtie anemia. Hemoglobin (Sahli) was 77 per cent. 
Red cells were .3,408,000 and white cells 9400 per cmm. A 
corona of medium sized c.xterno-internal hemorrhoids was 
surrounding the anus. The sigmoidoscope was passed ten 
inches without much difficulty and seven inches from the 
anus, on the right l.ateral wall of the rect.al ampulla a 
soft, gr.ayish-pink granulomatous growth the size of a 
large walnut was seen. The edges of the tumor appeared 
nodular and in the center of the m.ass wore three irregular 
craters containing necrotic debris. In addition, there were 
a number of discrete punched out ulcers scattered over 
the walls of the rectal ampulla and sigmoid. These ulcers 
were irregular in outline, averaging about '1 to 1 cm. in 
diameter, and they bled easily when scraped with the 
spoon. The mucosa between the ulcers was of normal color, 
while the base and the circumference of the growth showed 
hyperemia and thickening of the mucosa. 

I was immediatcl.v impressed with the idea that these 
ulcers were caused by an amebic infection and that the 
tumor was an ulcerating carcinoma of the rectum. Scrap- 
ings from thc.se ulcers were immediately examined under 
the microscope, and, to my surprise, large ovoid motile 
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parnsites were seen, their periphery beinp uniformly 
covered with rapidly moving cilia, causing the parasites 
to move forward with a rotary motion. At the anterior 
polo of each parasite the funnel shaped cyto.stome was 
plainly visible and on the posterior pole the cytophype or 
anal opening could bo di.scorned. Two contractile vacuoles 
were present and the parasites were identified ns balan- 
tidia coli. No cysts were found. 

Scrapings were then taken from the craters and the 
edges of the tumor in the ampulla and examined micro- 
scopically. Many motile trophozoites of the endameba 
histolytica were seen. A diagnosis of balantidiasis coli and 
amebic granuloma was made. Treatment was instituted 
and the patient was given ten tablets of Diodoquin (0.21 
gm.) daily for ten days with instructions to return for 
sigmoidoscopic and microscopic examination. For his 
anorexia he was given 500 units of Vitamin B> and a high 
caloric, low residue diet. No emetine injections were ad- 
ministered, as I wished to observe the therapeutic cfTcct 
of this new diiodohydroxyquinoline compound on the 
balantidium coli as well as on the amebic granuloma. 

The patient returned after ten days, having gained ten 
pounds. He now had only two evacuations daily which ho 
described as solid for the first time in twenty years. His 
abdominal pain had disappeared, and ho enjoyed three 
meals a day. Sigmoidoscopy showed an amazingly normal 
looking rectum and sigmoid, no ulcers being visible and 
the granuloma having melted away following anti-amebic 
treatment. Only a large irregular scar — 1 cm. in diameter 
— showed at the site of the former tumor. 

COMMENT AND CONCLUSIONS 

The ulcers caused by balantidium coli are clinically 
indistinguishable from those caused by endameba his- 


tolytica. Both protozoa show a marked similarity in 
regards to clinical s.vmptoms and proctoscojiic a])pear- 
ance. Since — as Young (7) pointed out in his recent 
paper on balantidiasis — a long list of medicaments has 
been tried and recommended for this infection, and 
since there exists a similarity in pathogenicity of 
balantidial to amebic dysentery, both being jirotoza, 
it was decided to try diodoquin, a new h.vdroxyquino- 
line compound* exclusively, to study its effect on this 
double infection. Stool and proctoscopic examinations 
gave negative results for five months. The patient felt 
well and gained twenty-eight pounds during this time. 

Diodoquin which was used by the author on forty- 
one consecutive cases of amebiasis with excellent re- 
sults seemed to exert an equally good therapeutic effect 
on amebic granuloma to the complete disappearance 
of the tumor. It is interesting to .speculate ns to 
whether the high iodine content of diodoquin (G4 per 
cent) caused the rapid resolution of the granuloma. 

Amebic granulomata may be easily misLaken for 
malignant growths, for they give symptoms, signs and 
proctoscopie appearances very similar to those pro- 
duced by carcinoma. 

Amebic granuloma is localized most frequently in 
the cecum and flexures of the colon — as pointed out b.v 
Howard and Gunn and others — but occurs, ns in the 
ca.se reported, also in the rectum. It is slow in de- 
veloping and occurs in untreated or inadequately 
treated cases. 

^Mnnufncturptl hy G. T). ?cnrl'’ A* Co. 
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A Technique for RaiJiographic Identification of a Lesion Seen in the 
Recto-Sigmoid with the Help of the Sigmoidoscope* 

By 


BERNARD S. EPSTEIN, M.D. 

and 

MILTON J. MATZNER, M.D. 

ItnOOKLYN. NEW YORK 


O CCASIONALLY the ga.'stro-cnterologist is con- 
fronted with the question: Is the lesion seen in 
the sigmoid loop with tho help of the sigmoidoscope 
the same as tliat seen in the roentgenogram? The 
surgeon might like to know before he opens the ab- 
domen if he has to look for one lesion or two. 

^From the IladioJcTic Service of M. G. Wa«ich, M.D. and the Depart- 
ment of Gastro-EntcroloCT*. Pix'ifion Metlieipc, The Jewish 
Ho«i'itnl of Bnxvklyn. Brooklyn. New York. 

Submittcil November 9, 1939. 


In the particular case which brought the problem 
acutely to our minds, sigmoido.scopic e.xamination re- 
vealed an edematous, reddened sessile polyp about 20 
cm. from the anal orifice. Examination of several 
biopsy specimens failed to reve.M malignant changes. 
Under fiuoroscopic e.xamination the barium enema was 
seen to be delayed somewhat at a point in the sigmoid 
loop, and in the roentgenograms an irregularitv of 
outline wa.s noted at that point. The polvp which* had 
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bt'(>n sM'ii through the sipmoitloscope was not visu- 
alized. In order to see if the polyp could be made out 
with the roentfren ray, the siirmoidoscope was airain 
passed and the lesion was painted with lipiodol. Then 
on makinu roentfrenograms the polyp was easily 
identified ns it protruded into the lumen of the gas- 
filled bowel. 
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Because the suspicious area in the sigmoid was di.s- 
tant from this lesion, the presence of two lesions was 
strongly suspected. At operation performed by Dr. 
Louis Berger a carcinoma encircling the bowel was 
found in the middle of the sigmoid loop. This lesion 
was resected and proved to be a colloid adenocarci- 
noma. 


Treatment 


According to J. P. Brady, writing in the United 
States Naval Medical Bulletin for January, 1939, 
transfusions of blood from patients who have re- 
covered from venereal lymphogranuloma have a cura- 
tive influence on patients suffering with the disease. 

It may be remembered that some physicians have 
recently claimed good results with sulphanilimide, 
while other.s have advised the use of roentgenotherapy. 


According to Foshay and Hagebusch, writing in the 
Journal of the A. M. A. for June 10, 1939, the giving 
of histamine, either by mouth or intramuscularly, 
brought marked relief to twenty out of twenty-two 
patients with serum sickness, most of them with a 
severe form of this disorder. 


In the Journal of the American Jlcdical Association 
for February 26. 1938, Rynearson reported that the 
sensitivity to protamine zinc insulin may disappear 
after injections of histamine or the giving of hista- 
minease by mouth. 


According to K. Grunert, writing in the MUnchener 
mediz.ini.sche Wochenschrift for September 2, 1938. 
migraine in children is particularly likely to be made 
wor.se by difliculties in refraction and accommodation 
in the eyes. 


According to Rusk et al. in the Journal of the A. M. 
A. for June 10, 1939, patients with acute and chronic 
urticaria showed an increase in serum potassium. This 
increase disappeared as the patient recovered. Under 
such circumstances it might be interesting to try the 
effect on such patients of corticosterone. 


In an editoriid in the Journal of the A. JI. A. for 
January 28, 1939. page 332, comment was made on an 
interesting article by J. A. Glover of England, who 
lias studied the frequency with which tonsillectomy is 
performed on English school children. 

Glover believes that the undoubted brilliant results 
of ton.sillectomy in individual cases have led to the per- 
formance of the oiieration in many doubtful cases. As 
tlie Schools Epidemic Committee said, “it is a little 
difficult to believe that among the mass of tonsillecto- 
mie.s j'erformed tixlay all subjects for operation are 
sili'cted with true discrimination, and one cannot 
avoiti the conclusion that there is a tendency for the 
operation to be performed ns a routine prophylactic 
ritual for no particular rea.son and with no particular 
result." 

.Among the greatest needs in medicine tod.ay is for 
more cerebration and more thought in regard to the 
u^e of different typ. s of treatment. There is too great 


a tendency to use a certain form of treatment in all 
cases simply because it works w'ell in a few. 


Steinbrocker, McEachern, La Motta, and Brooks 
tried cobra venom in cases of arthritic pain and found 
slight or moderate relief in one out of five. They were 
not enthusiastic about the results. 


According to Allen Rogers of Jlorristown, Pennsyl- 
vania, a single dose of 100 mg. of nicotinic acid 
stopped a severe attack of migraine. (Journal of the 
A. M. A., January 1940, volume 114, page 347). This 
might be worth trying again. 


Curiously, already a report has come in to indicate 
that the present enthusiasm for the use of potassium 
chloride in allergic disorders may not be long lived. 
In a recent number of the Journal of the A. JI. A., 
Dr. David Engelsher wrote that he had tried the 
method out in sixty-four cases. The patients were 
given ten 5 grain tablets to be taken wlien necessary 
three times a day after meals. It is not clear just what 
the dose was, but we presume 1 tablet was given three 
times a day. This would be a smaller dose than that 
used by some men. At any rate, more than half of the 
patients not only were not helped but they developed 
severe epigastric pain and sometimes dizziness, tachy- 
cardia and other unplea.sant disturbances. Practically 
the only ones who were slightly helped were those who 
were given in addition, acetylsalicylic acid. 


In the Journal of the A. AI. A., volume 112, page 
2.395, Rusk, Weichselbaum, and Somogyi found that 
patients suffering with asthma and urticaria had 
somewhat heightened serum potassium values, between 
23.4 and 24.4 mg. per 100 cc. of serum. The giving of 
an increased amount of potassium in the diet was 
thought to replace depleted stores of potassium in the 
tissues. The giving of potassium chloride helped some 
of the patients, while others were not helped. 


-According to Science for May 19, 1939, Drs. J. Bron- 
fenbrenner, D. M. Hcticr, Frances Love and .1. M. 
Burnett of St. Louis, reported at a recent meeting of 
the -American Society for the Study of Allergy that 
pigs made scn.sitive to egg white could eat this fowl 
if fir.st given enough A'itamin C. When the Ah’tamin C 
was removed from the diet and the egg white was 
given, pr.actically 100 percent of the animals developed 
allergic .symptoms. 


In the Journal of the -American Aledical As.socialion 
for August 19, 1939, Dr. J. W. Graham of Toronto, re- 
ported that some of the patients who for a few day.s 
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are made utterly miserable by intensive roentgen ray 
treatment can be helped by the piving of nicotinic 
acid. 


In Science for April 7, 1939, Holme.s, Amberp and 
Campbell report that lead, when taken into the body, 
tends to combine with the Vitamin C of the tissue.s to 
form a poorly ionized compound which is much le.ss 
toxic than the oripinal lead. They found that a few 
painter.s who for year.s had eaten a diet unusually 
rich in Vitamin C had much le.s.s lead in the urine than 
other- painters did. Holmes et al, feci, therefore, that 
Vitamin C in 60 mp. doses mipht well be used as a 
treatment for lead poisoninp. 


B. Bloom and S. Grauman in "Southwestern Medi- 
cine” for July, 1939, report pood results in many cases 
of hay fever with pood sized doses of potassium 
chloride. They have piven up to 10 prains five times 
a day. The drup helped also in some cases of chronic 
sinusitis thoupht to be of allerpic oripin. Usually it 
was of no use in cases of asthma. Fortunately it was 
of great help in a number of cases of acute urticaria 
and in some cases of chronic urticaria. Some patients 
with eczema were helped. 


A maivwho for years suffered with morninp diar- 
rhea, which got him out of bed, had to take some 
mandelic acid for a slight urinary infection. Curiously, 
this promptly stopped the morninp diarrhea. More 
curious yet, it did not return after the man stopped 
the use of the mandelic acid. 


A note in Scioice for October 13, 1939, states that 
Dr. Frank J. Novak has pointed out that the danger 
of producing serious lung lesions in children by the 
dropping of mineral oil into the nose can be avoided 
to a large extent if a vegetable oil is used. Apparently 
the lung can get rid of vegetable oils, but it can’t get 
rid of mineral oil. 


In the Revue Neurolopique, Paris, for July, 1938, 
Villey and Buvats report hopeful results in the treat- 
ment of migraine with intravenous injections of 
hypertonic solutions of sodium chloride. They used 20 
cc. of a concentration of either 10 or 20 per cent. 


In the Archives des Maladies de I’Appareil digestif 
et des Maladies de la Nutrition for November, 19.38, 
Kouchelewsky and Milutine claimed that treatment 
with roentgen radiation over the .abdomen will cure a 
considerable percentage of patients with constipation. 
Ai)parently the effect was first noted accidentally. 


In the June, 1939, number of the Annals of Intern.al 
Sledicine, Otto Steinbrocker reports h.aving injected 
watery or oily solutions of procaine into the tissues 
about painful arthritic joints or around the source of 
nerve supply to a painful region. He did this to 134 
patients with chronic intiaactable discomfort. Sixty 
per cent obtained lasting relief of the pain and another 
13 per cent were helped. Twenty-one per cent were not 
helped. The method has been tried by many men, and 
it would seem as if it should bo used even more often 
in the future. 


Stanley Cobb in his review of neuropsychiatry for 
December. 1939, in the Archives of Internal Medicine, 


.states that enthusiasm is being lo.-<t for the shock 
treatment of the iisychoses. E.xperts arc beginning to 
conclude that satisfactory remissions do not occur so 
often as was at fii’st represented, and it looks now as 
if they were no more frequent with the new treatment 
than they arc in institutions where the patients are 
treated conserv.itively and piven pood care. Further- 
more, the so-called cures are generally not permanent. 


Meniere’s dise.ase is said to be relieved often by the 
administration of potassium chloride in 23 per cent 
solution, about G prams a day. 


G. E. Finklc recently stated in the Journal of the 
Kansas Medical Society, volume 40, page 372, that in 
four cases of paroxy.smal tachycardia seen by him the 
giving of from 1/24* to 1/30 of a grain of .npomorphine 
brought the attack to a close. 


In the October 21, 1939, number of the Journal of 
the A. M. A., there is an article by \V. P. Havens de- 
scribing the case of a woman of fifty-nine who at 
necropsy was found to have a large mass of colloidal 
aluminum hydroxide somewlmt obstructing the mid- 
portion of the ileum and also the cecum and transverse 
colon. It is possible that the formation of the masses 
in this case was due to the fact that the woman was 
t.aking at the same time hydrocarbon oil. The impre.s- 
sion left by this report is th.at care should be taken to 
keep the bowels moving in the case of p.atients being 
given large amounts of the new aluminum prepa- 
rations. 


In the Proceedings of the Society for Exjierimental 
Biology and Medicine for October, 1939, Engle and 
Crafts report on the oral u.se of stilboestrol, a now 
crystalline synthetic estrogenic substance. Interest- 
ingly, the drug seemed to work about as well by mouth 
as when given hypodermically. Another most en- 
couraging finding was that it seemed to work ns well 
in small doses as in large. No toxic or other untoward 
eifects were observed by Engle and Crafts but other- 
writers .speak of nausea and vomiting in about a 
fourth of the cases. Some men are using this drug in 
the form of a sterile pellet, which is inserted under 
the skin of the back. 


According to H. A. Hanelin, who writes in the 
Michigan State Medical Society .lournal for Novem- 
ber, 1939, paro.xj-smal hiccup of long duration can 
easily be relieved by inh.al.itions of amphetamine 
sulfate or benzedrine. 


In the .Journal of the A. M. A. for April 1, 1939, 
there appeared a note from Dr. Zwillinger of Czecho- 
•slovakia. .stating that magnesium sulphate is often 
u.seful in the treatment of paroxysmal tachycardia. It 
is to be hoped that this treatment will help many of 
these much troubled patients. 


In the London Lancet of September 2.3, 1939, D. 
Williams comments on the use of dilantin in epilep.sy." 
He found toxic .symptoms in 3G per cent of the 
p.ntients. The drug was of value in the tre.ntment of 
some cases when other forms of treatment had failed, 
but he doubts if one should use it before other less 
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toxic ones have been tried out. The number of ' fits 
were reduced in 79 per cent of the patients with grand 
mal and in G3 per cent with petit mal. 


R. N. Rutherford, in the September 14 number of 
the New England Journal of Medicine, reported good 
results in the treatment of severe pain with cobra 
venom. He generally used either 2 or 3 cc. a day for 
from four to six days, or until relief was obtained, 
and then lowered the dose to a maintenance level. 
Fifty per cent of the patients were completely re- 
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lieved, and in another 38 per cent there was partial 
relief. 

If there is to be a response to the treatment it 
usually comes on the third or fourth day and is cdhi- 
plete by the sixth or seventh day. If relief is only 
partial it is not likely to increase after that time. Once 
relieved, most of the patients were able to keep com- 
fortable with one ampule every other day. Some, how- 
ever, required two or three a day. The material must 
be injected into the muscles, as otherwise it causes 
much local reaction. 


Editorials 


NOTICE 

T he a. G. a. meeting will be held in Atlantic City 
on Monday and Tuesday, June 10th and 11th; the 
A. ]\I. A. meeting, the same week in New York. 

What with large assemblies of physicians attending 
the A. M. A. meeting, the World’s Fail’, and the 
general attractions of the great metropolis, rooms and 
accommodations will probably be at a premium. 

The N. Y. County IMedical Society, acting as host 
to the National meeting, is anxious to be of help from 
the scientific aspect, and is anxious to afford a cordial 
welcome to the visiting physicians and their families. 

The local sub-committee for gastro-enterology in- 
cludes Dr. Burrill B. Crohn, Dr. Anthony Bassler and 
Dr. Frank Yeomans. The section on gastro-enterologj' 
and proctology will hold their meetings at the Hotel 
Roosevelt. It is planned to make special arrangements 
for visiting the World’s Fair ; reduced or group rates 
are being planned and transportation facilities, hotel 
accommodations, or information in general will be 
gladly supplied by the members of the sub:Committee. 

The secretary of the Section on Gastro-Enterology 
and Proctology of the A. M. A. is of course in the best 
position to handle all requests for facilities and in- 
formation, but in addition, the local sub-committee is 
anxious to place itself at the disposal of members of 
the national organizations and those interested in the 
meeting. 

As representatives of the N. Y. County Medical 
Society, they extend a hearty welcome and expectations 
of an unusually brilliant scientific meeting and social 
entertainment. 

Burrill B. Crohn, New York, N. Y. 


A MEETING of the National Conference on the 
Nomenclature of Disease was called and held in 
Chicago on March 1. The meeting was attended by 
representatives of many of the important national 
medical and surgical associations, as well as by 
members representing the U. S. Veteran’s Administra- 
tion, U. S. Na^’^’^, U. S. Army, Public Health Assn., 
and analogous important groups. 

This conference was originally organized in 1932 
for the standardization of nomenclature of disease, 
and published a volume of terms which is being ex- 
tensivel.v used in all of the larger institutes and hospi- 
tals of this country. This handbook has been popular 
and has been reprinted several times. 

Five years have elapsed since the last i.ssue. The 
present conference in Chicago was called with the idea 


of revising and improving and re-editing the present 
publication. 

The section on gastro-enterology constitutes the 
largest individual section in the book, over 15% of the 
total list. It was realized that the section was very 
large and that probably some duplications had oc- 
curred, unnecessary terms have crept into the list, and 
improvements could be made. A new and revised issue 
is contemplated by the National Conference under the 
auspices of the A. M. A., and the guidance of Dr. 
Edwin P. Jordan, the assistant secretary of the A. M. 
A., whose very helpful cooperatipn has been of untold 
advantage. 

Criticisms, additions, or deletions of terminology in 
the list of terms relating to the alimentary tract, would 
be appreciated and would undoubtedly be very helpful 
in such a revision. The main idea would be to con- 
dense the number of items, eliminating confusion and 
simplifying the terminology. 

The writer was the original chairman of a commit- 
tee of the American Gastro-Enterological Association 
appointed to represent this specialty, at the first con- 
fei’ence. I am still seiwing in this capacity and will 
welcome suggestions and criticisms from anyone who 
has used the index in hospitals or in the record rooms 
of institutions. 

Burrill B. Crohn, New York, N. Y. 


To the Editor: 

I N the American Journal of Digestive Diseases and 
Nutrition, 2:14, 1936, I published an article on 
"The Weltmann Serum Coagulation Reaction in Dis- 
eases of the Liver.’’ Since subsequent work on liver 
disease proved the test of no clinical value, I discon- 
tinued studying the reaction. The subject was revived 
in 1937 by Levinson (J. of Lab. and Clin. Med., 23:53, 
Oct., 1937) and again in 1939 (Annals of Int. Med., 
12:1948, June, 1939). These articles led me to re- 
investigate the reaction. I have performed Weltmann’s 
test on the sera of more than five hundred consecutive 
patients with gastro-intestinal complaints. 

I wish to present one significant finding. There 
were eight cases of penetrating ulcer. Uniformly in 
these cases there was a shift to the left with readings 
of from four to two. This is apparently more reliable 
evidence of penetrating ulcer than is the sedimentation 
rate. In two cases of posterior wall ulcers near the 
esophagus, missed on X-rays but found at operation, 
the coagulation band was diminished. In' the presence 
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of gastric symptoms with .a shift to the left of the 
coagulation band every effort should be made to roent- 
genologic.ally or gastroscopically demonstrate a pos- 
terior w.all penetrating ulcer. 

It is hoped that investigators who have at their dis- 
posal a large number of ulcer patients will further aid 
in determining the value of this reaction. 

JIanfred Kraemer, Newark, N. J. 


THE GASTRIC ELIMINATION OF NEUTRAL 
RED AS A HELP IN THE DIAG- 
NOSIS OF SPRUE 

By A. Rodriguez Olleros, iM.D., from the University 
Clinic of Therapeutics at Madrid, Spain, and F. Hern- 
andez Morales, M.D., from the Department of Clinical 
Medicine, School of Tropical Jledicine, San Juan, P. R. 

A S is well known, sprue resembles pernicious anemia 
. so closely that occasionally there is diflicult.v in 
making the differential diagnosis. Rhoads and Miller 
fl) .said that “the only difference between cerUiin 
cases of sprue and pernicious anemia was that a 
substance rich in the water soluble vitamin was thera- 
peutically effective per sc, at least, in certain cases of 
sprue, whereas, it was effective in pernicious anemia 
only after it had been incubated with normal gastric 
juice.” In a former publication (2) we reported the 
gastroscopic findings in 28 cases of tropical sprue. We 
noted the presence of atrophic gastritis in one form or 
another, sometimes generalized, sometimes localized. 
The lesions were in general less marked than those 
observed by various authors in pernicious anemia (3, 
•1, 5). As in pernicious anemia, so in sprue, liver 
therapy improved the gastroscopic aspect of the 
mucosa. A recent report by Schindler and Serby (3) 
of the gastroscopic findings in 23 cases of pernicious 
anemia corroborates the conclusions and strengthens 
the opinions e.xpressed by other authors, that from the 
gastroscopic study alone, it is not possible to differ- 
enti.ate doubtful cases of sprue and pernicious anemia. 

Under these circumstances any test which would 
help in the differential diagnosis of sprue and per- 
nicious anemia should be welcomed. 

While stud.ving the elimination of neutral red by 
the gastric mucosa of patients with tropical sprue, we 
observed that in spite of the e.xisting atroph.v of the 
mucosa of the stomach the d.ve was eliminated. In 
pernicious anemia, on the other hand, the elimination 
of neutral i-ed by the gastric mucosa does not t.ake 
place. If these observations should be verified by other 
workers, a helpful test will be available for the differ- 
ential diagnosis of the two diseases. 

MATERIAL AND METHOD 
We studied 29 patients in the clinic of the Univer- 
sity Hospital of the School of Tropic.al Medicine. With 
the e.\'ception of one, who suffered from pellagra, all 
had been diagnosed by the Department of Clinical 
Jledicine as having sprue. In all of them we per- 
formed the neutral red test in connection with .a 
fractional e.vamination of the gastric juice (1). The 
method, with slight modification, is that used by 
Katsch and Kalk (6). After a 12-hour fast, a solution 
of 0.2 gm. of caffeine in 300 cc. of water with two 
drops of a solution of meth.vlene blue was used as the 
stimulus to secretion. After the stomach had been 
emptied of this. 5 cc. of 1 per cent neutral red w-as in- 


jected intramuscularly. When free h.vdrochloric acid 
was not obtained with caffeine, we gave histamine. 
After the injection of neutral red the g.astric contents 
were aspirated every five minutes until a pink color 
appeared. 

RESULTS 

In the 29 cases studied the cun-e of gastric acidity 
was h.vpcracid in 4 (13.8 per cent) ; normal in G (20.7 
per cent) ; hypo-acid in 11 (37.9 per cent) ; anacid in 
8 (27.G per cent). Of the anacid, 3 were refractory to 
histamine. 

In the h\’pei'acid group, the average latent period 
before elimination of the neutral red was twelve and 
a half minutes, in the normal, eleven and six-tenths 
minutes, in the hypo-acid, seventeen and seven-tenths 
minutes, and in the anacid, twenty-two and a half 
minutes. The average latent period was sixteen 
minutes. 

On comparing these values with those found in 
patients from various countries and with different 
maladies, but with the same types of g.astric acidities 
.as in our sprue cases, we noticed that the elimination 
of the neutral red by the gastric mucosa in cases of 
sprue is more rapid. 

Piersol, Bockus and Bank (7) noted in hyperacid 
patients without sprue an average latent period for 
elimination of neutral red of twenty-three minutes; 
with normal acidity it w.as fourteen and a h.alf 
minutes, and with h.vpo-.acidity it w.as thirt.v-two 
minutes. Katsch (8) in Germany in cases with hyper- 
acidity found times of from four to ten minutes; with 
normal acidity they were from fifteen to twenty 
minutes, with hypoacidity or anacidity they were from 
thirty to ninety minutes. Held (9) in France found 
in the hyperacid, four to fourteen minutes; with 
normal acidit.v, seventeen minutes; with h.vpo-acidity, 
twenty-six to forty minutes, and with anacidity (with 
caffeine) fort.v-five to ninet.v-five minutes. 

Rodriguez-Olleros and Viesc.a (11), working with 
tuberculous patients who showed approximately the 
same distribution of gastric acidities as w.as found in 
our p.atients with sprue, found an average elimination 
time of thirty-five minutes. 

Among the cases studied we have included a c.ase 
of pellagra and one of .sprue with a histamine re- 
sistant achlorhydria, in both of which the neutral red 
was not eliminated. We are inclined to believe that 
the case diagnosed as sprue is really one of pernicious 
anemia, for upon reviewing the clinie.al history we 
find a record of neurological changes. 

In 21 of our 28 patients gastroscopy was done. In 
most of them there were lesions of a predominant!}' 
atrophic ti-pe of gastritis. This is important, because 
Held (8), and Henning and Jurgens (11) hold th.at 
this t.vpe of g.astritis not only modifies the hydro- 
chloric acid secretion but retards the elimination of 
neutral red. 

COMMENTS 

-Ashford (12) found anacidity in 38 per cent of his 
cases of sprue. Suarez (13) found h.vpochlorh.vdria or 
achlorh.vdria (histamine resistant) in almost ever}’ 
one of 150 cases studied. Rodrjguez-Molina (14) 
found achylia in 32 per cent of his patients. 

Curiou.sfv, then, in spite of the atrophy of the 
gastric mucosa which should retard the elimi'n.ation of 
neutral red, in sprue the dye is e.\'creted more quickly 
than in other patients with a low acidity. 
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In pernicious anemia, the gastric mucosa is so 
atrophic that it does not secrete hydrochloric acid and 
it does not eliminate neutral red (4, 5). 

Apparently in sprue the gastric mucosa does not 
atrophy so completely as it does in pernicious anemia. 

CONCLUSIONS 

Patients with sprue begin to eliminate neutral red 
through the gastric mucosa sooner than do patients 
with other diseases and the same degree of gastric 
acidity and a similar atrophic gastritis. Since patients 
with primary anemia do not excrete the dye, the use 
of neutral red can be used as a help in differential 
diagnosis in puzzling cases. 
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CHRONIC VITAMIN B, DEFICIENCY IN THE 
ETIOLOGY OF MEGAESOPHAGUS 
AND MEGACOLON 

S INCE 1932 the subjects of megaesophagus and 
megacolon have received much attention in Brazil, 
where the disease appears to be unusually common. 
This can be seen from the fact that Etzel was able 
last September to analyze a series of 626 cases seen 
between the years 1920 and 1938. Of these patients, 
669 were born in Brazil and 57 were born abroad. In 
1937 Edmundo Vasconcelos and Gabriel Botelho had 
enough material to publish a 434 page book on mega- 
esophagus alone. 

The old theory of a congenital defect in the local 
nerve plexuses or in the extrinsic nerves of the esopha- 
gus which was brought forward by Hurst, Rake and 
Cameron has not been accepted by the Brazilian work- 
ers. To be sure, they have found marked destruction 
of Auerbach’s plexus in cases of cardiospasm and 
megacolon, but now the Brazilian pathologist, Eduardo 
Etzel believes that this injury is brought about by a 
deficiency in the Vitamin B, content of the diet. In 
careful studies he has described the several stages of 
the injury done to the plexus. 

It is interesting to note the association between 
megaesophagus and megacolon and also the geographic 
distribution of patients with the disease. (See Etzel, 
O., Hospital, 16:445-455, September, 1939).' These 
associated diseases seem to attack people in the rural 
districts whei’e the food is not so good as it is in cities 
on the Brazilian coast. There the inhabitants have 
plenty of fish and a greater variety of food. The 
sufferers come largely from regions where salaries are 
verj' low and the diet is poor and inadequate. The 
food there consists largely of carbohydrate, and it con- 
tains too little Vitamin B,. In some areas megaesopha- 
gus appeal's to be endemic in nature. For twenty-five 
years Brazilian physicians have been pointing to the 
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correlation between what is called tropical dysphagia 
and a deficient diet. 

Etzel found that 92 per cent of his 28 Italian 
patients with megaesophagus and megacolon came 
from Veneto, a district where pellagra is common and 
where much “polenta”, or cornmeal is consumed. 

It will be interesting to see now if megaesophagus 
and megacolon can be treated successfully with a 
better diet. 

G. S. de Paula e Silva, Bello Horizonte, Brazil. 


THE NORMAL RANGE OF GASTRIC ACIDITY 
HAT is normal gastric acidity after an injection 
of histamine? In the June, 1939, number of the 
Annals of Internal Medicine, Julian M. Ruffin and 
Macdonald Dick reported a statistical study of gastric 
acidity after histamine stimulation in 2877 patients, 
1917 of whom showed no evidence of disease. 

The results of the study were similar to those re- 
ported several years ago by Vanzant and her co-work- 
ers. The main difference was that there was a wider 
range of variation with histamine than with the Ewald 
meal. In two-thirds of the cases the free acid values 
ranged from 30 to 85 units. Actually, this range after 
histamine stimulation is so great that Ruffin and Dick 
were unable to say what values should be taken as 
representing normal acidity, hyperacidity, or -hypo- 
acidity. They came to the conclusion that when his- 
tamine stimulation brings out free hydrochloric acid 
in the gastric juice, the actual level of this acidity is 
of little, if any, diagnostic significance. These con- 
clusions coincide with those of other investigators. 

Years ago Comfort found that, except perhaps in 
the case of primary anemia, the results of gastric 
analysis with histamine were no more useful diag- 
nostically than are the results with the Ewald type of 
meal. Unfortunately the value of gastric analysis with 
an Ewald meal is small. Some results are suggestive 
but none are pathognomonic of anything. 

The incidence of achlorhydria in the whole group of 
persons studied was 11 per cent. It ranged from 0 in 
youth to about 25 per cent after the age of si.xty years. 

W. C. A. 
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THE ^MAKING OF NEUROSES IN ANIMALS 
AND MAN 

E very physician today who has to deal often with 
pereons who are broken down nervously will be 
interested in the studies that are now being made by 
experimental psychologists on rats and other animals. 
Particularly interesting is the work of Norman R. F. 
Maier (Studies of abnormal behavior in the rat, 
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Ilai'por and Brothel's. ?2.00) which was reported at 
the 1938 meeting of the A. A. A. S. and there awarded 
the $1,000 prize for the best paper pre.sented. 

Maier trained rat.s to jump from a little platform 
throufrh 'either one of two windows distintrui.shcd by 
cards with different devices. After some forty or fifty 
tries the rat learned that his food was back of one of 
the cards .and that this would e.asily swinR' out of the 
way when he jumiicd at it. When he jumped at the 
other fixed card, he bumped his nose and fell into a 
net below. After the rat had become accustomed to 
this situation and sure of whore his food was. Dr. 
Maier bcfran either to switch the cards until the poor 
harrassed rat realized that he didn’t know where to 
jump, or else he pave the r.at only one window to 
jump at, with the W'onp card on it. Under these 
circumstances the rat soon refused to jump, but then 
a jet of air was turned on him and he was made so 
uncomfortable on his little platform that finally he 
had to jump. Under such circumstances the rats de- 
veloped a number of curious reactions', some went 
into convulsions; others assumed catatonic positions 
with their little fists clenched ; others started to hop 
around in a curious way; others developed tics, and 
some went into a passive stape in which they “phayed 
possum” and appeared to he almost dead. 

Curiously, then, rats can become hiphly neurotic and 
can develop abnormal forms of behavior when they 
find themselves in a b.sd situation from w'hich there 
is no obvious w.ay of escape. They must act, but this 
means that they must do somethinp which they know 
is either useless or hurtful. They are trapped in a 
situation from which there seems no pood w.ny out. 

How often one finds human beings going into 
neurosis under just such circumstances — the woman 
whose marriage is unbearable, but who cannot get out 
of it because if she does she and her children will be 
loft penniless or .almost so. or the girl who is so 


.anxious to m.arry but who cannot because .she must go 
on supporting aped parents. We see also the soldier 
developing hysterical Idindnc.ss or paralysis or deaf- 
ness in the front trenches, where to go backward 
means death as a deserter, and to go forward means 
death at the hands of the enemy. 

As Maier points out, it is interesting that just as 
with man, so with rats, in less serious situations one 
finds them developing not neurosis with hiphly ab- 
normal behavior, but only nervousness and increased 
irritability. C.-its that are subjected to psychologic 
strain .and forced to m.'ike unplc.asant choices may 
begin to cry; they will urinate frequently, and they 
will show other signs of extreme nervousness and 
mental distress. 

Interestingly, it has been found possible, by breed- 
ing. to got one strain of rats th.at is hiphly neurotic 
and .another that is fairly immune to psychic strain. 
As most persons know, a rat hates sunlight and open 
sp.aces, and hence, to m.ake him comfortable laboratory 
workers fill his cape with waste paper under which he 
can burrow .and hide. .Tu.st put r.ats out into a large 
tub where they c.annot hide themselves and many will 
become nervous and upset .and, like a college student 
at an e.x.amination, will urinate .at frequent interv.als. 
The more nervous ones will defecate. By inbreeding 
on the one hand those that defecated, and, on the 
other hand, those that showed little sign of nervous- 
ne.ss, it has been possible to produce two strains of 
r.ats: one highly nenmus and the other fairly stolid. 

Much of this sort of thing can bo done in the case 
of m.an in one generation when a tense, nervous, hypo- 
chondriac of a university professor marries a frail, 
fussy old maid school teacher with a bad case of sore 
colon. The only child of such a union will often keep 
many doctors busy for some fiftv years. 

W. C. A. 
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Arnheim, Krnest E. .vnd Nf.uhof, Harold. 

The Severer Forms of Aeiitc Appendicitis; with 
Special iteferenre id the Trcnimcnt of Ajipcndieciil 
Abscess. S. G. 0., TO:l-iC, Jan., IPiO. 

This .study is ba.sod on the personal expericnce.s of Drs. 
Arnheim nnil Neuhof between 1931 and 1939 in severe 
cases of acute appendicitis. They believe that through the 
use of certain principles of managenient and improved 
surgical technique, there is little reason for fatalities. 212 
cases of appendicitis were operated with 1 deaths, a mor- 
tality rate of l.R per cent. In 3 of the p.atients who died, 
diffuse peritonitis was present at the time of operation. 
There wore no deaths in cases of acute appendicitis 'U'ith 
.abscess or with local peritonitis. 

Suggestions for pre-operative treatment and how to de- 
cide when the time is right for opcr.ation arc offered as 
well ns the operative procedure and post-operative treat- 
ment, .tcutc appendicitis and appendiceal abscess arc dealt 
with separately. 

The operation is usually delayed if diffused peritonitis. 


which can be determined by .abdominal pressure, is present. 
The choice of anesthetic depends on the patient though 
avertin with or without ether is most common. The in- 
cision should be large enough to allow full view and iso- 
lation of the lesion and the place should be ns nearly over 
the location of the lesion as in possible. This is where the 
localized tenderness on palpation or the mass is situated. 
Direction.? are given on how to remove the appendix avith 
only the use of instruments, and indications for drainage 
are included. 

Intravenous injections of glucose and saline should be 
given before, during and after the operation in seriously 
ill patients. Complicating intra-abdominal suppumtive foci 
are looked for to insure early discoverj*. 

Special attention is given to the management measures 
of appendiceal abscess to insure low mortality. It is nd- 
vBcd that operation be deferred until acute manifestations 
have subsided; (2) during operation, complete exposure 
and walling off of the absces.s by packs; (3) cntiy of the 
abscess through a plane of cleavage, which i.s developed 
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proBressively; (4) complete evacuation of all recesses of 
the abscess or abscesses; (6) meticulous “no touch” 
technique of removing the appendix; (G) removal of the 
appendix usually; (7) drainage of all abscess cavities by 
gauze packs. 

Francis D. Murphy. 

ZwiNCLi, F. 

Haul- und Schlcimhauttyp dcs Pluttcncpiythelcafci- 
noms dcr obcren Lnft- und Speisewcgc; Hire Bcziehun- 
gcn zur Atrahlcncmpfindlichkcit. Zcitschr. Krcbs- 
forsch., iO(l) :109-ise, 6 figs., lOSB. 

In 1349 biopsies made from the upper alimentary and 
respiratory tracts in the years 1920-1935 at the patholo- 
gical institute of the University of Zurich, 456 showed 
squamous cell carcinoma of cutaneous type, 127 of mucous 
type, and 104 were of mixed character. Of these, 181 were 
treated at the roentgenological institute. In general, those 
of mucous type were much the more radiosensitive. But 
this was subject to local variation, as in the larynx and 
pharynx, where all of these cancers were unusually sus- 
ceptible to irradiation. The least susceptibility to irradi- 
ation was shown by cutaneous type cancers of the tongue. 
— H. E. Eggers (Courtesy of Biol. Abst.). 

Bellis, Carroli. J. and Wangensteen, Owen H. 

Venous Circidatoi-y Changes in the Abdomen and 
Lower Extremities Attending Intestinal Distention. 
Proc. Soe. Exp. Biol, and il/cd., il(2) :i90-i9S, 1939. 

Following exptl. intestinal distension with air, the 
venous pressure in the lower extremities of dogs is ele- 
vated, closely paralleling the rise in intraperitoneal pres- 
sure. There is an associated delay in the return of blood 
from the lower extremities, as determined by the sodium 
cyanid method. Following an initial slight rise of arterial 
and portal pressure, the former falls progressively to 
shock level with increasing distention ; the portal pressure, 
however, falls to a constant subnormal plane. The mesen- 
teric venous pressure, similarly falls to a constant level. 
There is no significant change in inferior vena cava pres- 
sure. The shock so produced is explained by the impedi- 
ment to the return of blood from the lower extremities 
and by the transperitoneal exudation of blood, and can 
be relieved by transfusion, decompression, and the steep 
Trendelenburg position. Clinical cases of intestinal ob- 
struction show an increase of venous pressure in and a 
delay in the return of blood from the lower e.xtremities 
proportional to the degree of distention. — (Courtesy of 
Biol. Abst.). 

Roe, Joseph H. and Dyer, Helen M. 

Relation of Nutrition to Gastric Function. I. An Ex- 
perimental Method. Proc. Soe. Exp. Biol, and Med., 
il(2) :60.3-C06, 1939. 

An exptl. procedure for studying the relation of nu- 
trition to gastric function, using the rat as the subject, 
was developed. The data for total acidity, free HCl, and 
mucin of the gastric juice of the rat following stimulation 
by acctylmethyiocholine chloride and by histamine were 
found comparable to the values for these constituents in 
the gastric juice of man. — Authors (Courtesy of Biol. 
Abst.). 

Auer, John and Seager, Lloyd D. 

Simultaneous Obsciwations of Pancreatic and Biliary 
Papillae of Rabbit. Proc. Soe. Exp. Biol, and Med., 
il(2);iSl-iS2, 1939. 

The activity of the widely separated biliary and pan- 
creatic papillae of rabbits, narcotized by sodium barbital, 
was studied by 2 obserwers at the same time. The follow- 
ing drugs given intraven. had a greater effect on the pan- 
creatic than upon the biliary papilla: Crude secretin 0.5 


cc. per kg.; purified secretin (S I of Ivy) 0.1 to 2 mg. per 
kg.; cholecystokinin (Ivy) 8 mg. per kg. acetylcholine 
chloride 5 to 100 per kg.; and areeoline hydrobromide 5 to 
20 per kg. The biliary papilla was affected more than the 
pancreatic by histamine hydrochloride 10 to 200 per kg. 
The frequency and strength of contractions in both pa- 
pillae was increased by physostigmin sulphate 160 per kg. 
The activity of both papillae was temporarily abolished by 
epinephrine hydrochloride 50 to 100 per kg. and by 
atropine sulphate 50 per kg. — J. Auer (Courtesy of Biol. 
Abst.) . 

AVangensteen, Owen H. 

Aseptic Gastric Resection: I. A Method of Aseptic 
Anastomosis Adaptable to Any Segment of the Ali- 
mentary Canal (Esophagus, Stomach, Small or Large 
Intestine); II. Including Preliminary Description of 
Subtotal Excision of the .Acid Secreting Area for 
■Ulcer. S. G. 0., 70:1-59, Jan., 191,0. 

The author states that up until the present time most 
surgeons used the open method of intestinal anastomosis 
and until one year ago he too was of this school. For the 
past year he has used a closed aseptic method of anasto- 
mosis with such gratifying results that he was forced to 
publish it. The closed method is one of his own which he 
describes fully. This method of anastomosis may be used 
to make anastomosis anywhere along the alimentary canal; 
between the lower esophagus and jejunum after total 
gastrectomy; between the stomach and jejunum after 
partial gastrectomy; between segments of small and large 
intestines as well as anastomosis of the small intestine to 
the colon. 

In the operation described, the surfaces to be anasto- 
mosed are held in the Payr clamp after the tissue to be 
excised has been removed by the cautery. Thus, two 
cauterized ends are brought together. The anastomosis is 
then completed with a double anterior and a double pos- 
terior layer of sutures. After the anastomosis has been 
completed, the stoma is opened by digital manipulation. 
For this operation he uses an angle incision along the left 
costal margin. 

The surgeons who have used radical measures of gas- 
trectomy for dealing with ulcers have done so because 
they felt as Edkins pointed out, that the stimulus for 
hydrochloric acid secretion came from the antrum. The 
author felt these procedures did not reduce the acidity and 
devised an operation where the fundus and the greater 
curvature was excised and then a gastrojejunostomy done 
to further reduce the acidity. There are three different 
methods described, all using the aseptic technique. He has 
completed seven such operations with good results. 

Francis D. Murphy. 

Oppenheimer, Albert. 

Gas in the Bowels; Observations and Expenments in 
Man. S. G. O., 70;1-105, Jan., 1910. 

This study oi-iginated in the observation that on roent- 
genograms, gas in the bowels is often present when it is 
not wanted and absent when expected. It covers experi- 
ments performed over a period of nine years and includes 
observations on about 400 men on ways to eliminate gas. 

It was found that the intestinal tone determines the 
amount of gas present in the bowels and the symptoms in- 
duced by it. Usually, when gas e.xceeds a certain amount, 
it is expelled almost automatically by exciting peristalsis. 
Consequently, when gas is produced in a large amount, it 
is not increased in the normal bowels. 

Little gas was found in patients complaining of dis- 
tention. AVhen the intestinal wall is irritable and hyper- 
tonic, small amounts of gas tend to stimulate peristalsis 
and eliminate themselves, feeling like distention. Some- 
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time?, when there is no pnin or distention, larjje amounts 
of Rnf* fill the intestines when the bowels arc not nctinR 
normal, as when there is renal or biliary colic. The vi.scus 
affected wa.s chemically or mechanically stimulated to pro- 
duce in man, experimentally, acute atony with sudden ex- 
pansion of pas. Pain and distress accompany Ra.seous dis- 
tention when the intestinal muscles resume normal motor 
function after atony or when they are still contractile. 

From experiments, it was noted that the Ras obscuriiiR 
the viscera on roentRenORrams of patients havinR colic 
was a siRn of intestinal atony rather than increa.scd fer- 
mentation. When the colic subsides is the best time to tr.v 
to Rct rid of Ras. Pei-sistcnt belchinc and Raslroeardiae 
sjaidrome are not caused by the amount of air in the 
stomach. It is thouRht that Rastrocardiac .syndrome is a 
cause rather than a manifestation of cardiac disorder. 

Gas in the abdomen without pnin is best treated by 
methods which improve the blood circulation in the ab- 
domen. Flatulence due to fermentation or colonic irri- 
tability is controlled by dietary measures, but not by ca- 
thartics since they tend to increase irritation. 

From the above, it is believed that the old clinical 
distinction between meteorism, increased colume, and 
flatulence, increased elimination of pas, should be re- 
emphasized as the two conditions have little in common. 

Francis D. Murphy. 

Brunschwig, Alexander, Clarke, T. Howard, van Pro- 

HAsKA and Schmitz, Uorert L. 

A Srcrctorii Dcprcsunni in the ArMorhydric Gastric 
Juice of Patients icith Carcinoma of the Stomach. 
S. G. 0., 70:1-25, Jan., IfliO. 

From previous experiments, it was decided that in per- 
nicious anemia, there may bo an excess of Rastric .secretory 
depressant in the stomach. Gastric juices from patients 
with and without pernicious anemia were injected into 
doRS with pastric pouches. 

This article tells of the injection of pastric juices from 
patients with carcinoma of the stomach. From 27 patients 
with carcinoma of the stomach, samples of achlorhydric 
pastric juice were taken. They were tested for pastric 
sccretoiy depressant action by intravenous injection into 
dops with stimulated pastric pouches. Twenty-one samples 
or 78 per cent i)roduced an inhibitorj- action upon pouch 
secretions. Similar effects were obtained in 20 per cent 
of 80 samples of controls from patients not presentinp 
carcinoma of the stomach, or if so, with normal or hyper- 
chlorhydria. 

If the juice was boiled for 10 minutes, the depressant 
factor contained in it was inactiv.ated. 

Fi'ancis D. Murphy. 

Layne, John N. and Bergii, George S. 

An Erperimentat Sttidy of Pain in the Unman Eiliary 
Tract Induced by Spasm of the Sphincter of Oddi. 
S. G. O.. TO:t-lS, Jan., 1250. 

This article deals with the disease of the extrahepatic 
biliary tract which is characterizctl by a colicky pain that 
occurs in the epipastrium or ripht hjTiochondrum and 
often radiates to the subscapular or intcrscapular repion. 
Bayne and Berph made studies of 30 people who had 
previously underpone cholcdochostomy and intubation of 
the bile duct. 

Salt fluid was injected under pressure to brinp about 
distention of the common bile duct. This sudden distention 
induced deep pastric or ripht upper quadrant pain in all 
but one of the patients, and the pain radiated to the ripht 
.'ubscapular or intcrscapular area in eleven patients. In 
some cases, spasm of the sphincter of Oddi was produced 
by sudden distention and a more intense pain re.sulted 


than from simple detention. If the pressure was removed, 
the pnin stopped within a minute and then the spasm 
subsided. 

Pain in the back followed the liain in the epipastrium 
or ripht hypochondrium by about 30 seconds in eleven of 
the patients. Patients found that the pnin in the cpi- 
paslriiim or ripht upper quadrant was very much similar 
to the pnin of the former biliary tract disease. The muscles 
of the abdominal wall became very ripid with the pnin. but 
di.sn])pcarcd when the pain or pressure was discontinued. 
Vomitinp, nnu.sea and iK'lchinp occurred durinp the ex- 
periment in some of the patients. 

Francis D. Murphy. 

Zollinger, Rorert. 

A Method of Valvidar Choiccystgastrostomy. S. G. O., 

70:1-71, Jan., 12J,0. 

A scries of experiments on five dops was performed to 
try to produce a valve for choiccystpastrostomy as well as 
to test the ciTcctivencss of a constructed valve in pre- 
ventinp repurpitntion of pastric contents within the biliary 
tree. 

The procedure proved a simi)le undertakinp and can be 
performed on poor risk patients under local anesthesia. 
The experiments showed that the pall bl.ndder will remain 
viable when imbedded for a distance in the wall of the 
stomach, and a valve was formed which seemed to stoj) 
repurpitation of stomach contents into the pall bladder 
and yet allowed satisfactory drainape of the bile. 

A valvular cholccystpastrostomy was performed on four 
patients ^^•ith obstruction of the common bile duct from 
carcinoma. No difliculty resulted from blcediuR. In three 
operations, the fundus was pulled within the lumen of the 
stomach before the experimental evidence indicated the 
necessity of annstomosinp the fundus of the pall bladder 
directly to the mucous membranes of the stomach. This 
may be of advantape in early cases of carcinoma if pro- 
lonped survival is quite certain or if there is to be subse- 
quent resection of the neoplasm. 

More work must be done to prove or disprove the clfec- 
tiveness of valvular cholecy.stpastrostomy in lowerinp the 
incidence of ascendinp biliary infection. 

Francis D. Murphy. 

CORRECTION 

Due to an oversipht, certain corrections made in the 
proof of the paper by Drs. D. J. Sandweiss and M. H. F. 
Friedman on ‘‘The U.se of Urine Extracts in the Treat- 
ment of Uleer.s,” American Journal of Dipcstive Di.sca.'cs, 
January, lOfO, pape 60, did not appear in the paper. These 
corrections appeared in the reprint of that article and are 
as follows: 

"Prepnancy urine extract (Antuitrin-S) has no 
cflTect on human pastric secretion when administered 
.vul)cutancouFly or intramu.'cularly in daily doses up 
to t cc. (7, 2). Preliminary obser\-ntions indicate that 
the same results are obtained when normal female 
urine e.xtract is administered intramuscularly in sinple 
5 cc. doses, as determined by the double histamine 
test described by Rivers (8).” 

“Definite dimunition in free acid secretion wa.s 
found in about 50'r of a series of ulcer patients to 
whom urine extract was repeatedly administered for 
varyinp periods of time. However, one cannot defi- 
nitely state that the lower acid secretion is due to the 
injections of the extract, since similar results have 
been noted in patients treated by other methods. Thi.s 
.study is beinp continued.” 

Supen-isinp Editor. 
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C. Ivy, Chicago. 

Second Vice-President — Dr. Russell 
S. Boles, Philadelphia. 

Treasurer — Dr. A. H. Aaron, 
BufTalo. 

Recorder — Dr. Sara M. Jordan, 
Boston. 

t Secretarj’ — Dr. Albert F. R. Andre- 
sen, 88 Sixth Avenue, Brooklyn, N. Y. 

Members of the Council — Dr. Ches- 
ter M. Jones, Boston; Dr. Ralph C. 
Brown, Chicago; Dr. Ernest H. 
Gaither, Baltimore. 


Committee on Admissions and 
Ethics — Dr. Albert M. Snell, Roch- 
ester, Minn.; Dr. Victor C. Myers, 
Cleveland; Dr. Walter L. Palmer, 
Chicago. 

PRELIMINARY PROGRAM 

of 

ANNUAL MEETING 
June 10th and 11th 
Atlantic City, N. J. 

The meeting will again be held at 
the Hotel Claridge, which has agreed 
to a reduction in rates applying not 
only to the period of the meeting, but 
for several days before and after. If 
enough members arrive a couple of 
days before the meeting, social meet- 


ings and trips can be arranged, get- 
ting the members better acquainted. 

The meeting days are the first two 
days of the meeting of the American 
Medical Association in New York 
City. As on our second day we shall 
meet only in the morning, our mem- 
bers may leave in the early afternoon 
and still get to New York in time for 
all the important events of the meet- 
ing there. 

The Secretary will appreciate in- 
formation regarding the decease of 
any members, so that memorial ad- 
dresses can be arranged for. 

The Official Program will go out to 
members thirty days before the meet- 
ing. The order of the papers will not 
necessarily be that shown in the 
following preliminary program: 

Monday, June 10th, 9:16 A. M. 

(Daylight Savings Time) 

In Memoriam; Dr. William J. 
Mayo, by George B. Eusterman; Dr. 
Alexius T. McGlannan, by Julius 
Friedenwald; Dr. Dudley D. Roberts, 
by James T. Pilcher. 

Factors in the Diagnosis of Intesti- 
nal Protozoa in Man and in the Inter- 
pretation of the Findings — James L. 
Borland, Jacksonville. 

Esophagitis — Leon Bloch, Chicago. 

The Occurrence of Gastritis as 
Diagnosed by Gastroscopy in Gastric 
Neuroses — Julian Meade Ruffin, Dur- 
ham, N. C. 

Group of F've Minute Papers as 
Follows: 

Gastritis, with Peptic Ulcer Syn- 
drome — Andrew B. Rivers, and (By 
Invitation) Lucian A. Smith, Roches- 
ter. 

Spontaneous Variations in Gastric 
Secretion in Response to Histamine 
.Stimulation — Walter Lincoln Palmer, 
and (By Invitation) Joseph B. Kirs- 
ner and Paul B. Nutter, Chicago. 

-The Comparative Ph Values Within 
the Stomach, Pylorus and Duodenum 
in Antacid Therapy — James B. 
Eyerly, Chicago. 

Correlation of Antral and Bulbar 
Pressures with Fluoroscopic Obser- 
vations During Gastric Evacuation — 
J. P. Quigley, and (By Invitation) J. 
M. Werle and Daniel Brody, Cleve- 
land. 

The Secretin Test in the Study of 
Pancreatic Function — Joseph S. Dia- 
mond, Sigmund A. Siegel, Samuel 
Myerson, New York City. (This 
pre.sentation is by invitation and will 
be introduced by Dr. John L. Kantor. 

The Presence of Spirochetes in 
Human Gastric Muco.sa — Louis E. 
Barron, and (By Invitation) A. Stone 
Freedberg, Boston. 

Congenital Diaphragmatic Hernia 
— .John H. Willard, Philadelphia. 

Monday, June 10th, 2:15 P. M. 

The Effect of the Pituitary Gland 
on the Digestive Tract. An Experi- 



Tlie LAROSTIDIN treatment of peptic ulcer 


Many patients remain 
ambulatory during 
the entire course 
of 24 daily injections 


l^ro^ti^lin 15 a remedy that ofTcrs the pros- 
pect of prompt relief of symptoms in new 
peptic ulcer ca«es as well as those that 
liave run the gamut of diel-and*alkali man- 
agement, antispasmbdics, analgesics, and 
protein shock. Just how Larostidin acts is 
not known. But it does bring relief. Com- 
menting on the therapeutic value of Laros- 
lidin (histidine) the J.A.M.A. in Current 


Comment, November 21, 1936, stales: 
"Combined with more conventional methods 
of treatment, however, histidine may be 
regarded as a useful adjunct even though 
no accurate knowledge exists concerning 
its mode of action in relic\'ing pain.” 

In most cases neither a rigidly restricted 
diet, nor hospitalization, nor home confine- 
ment is necessary. Furthermore, results 
>\ith Larostidin usually follow quickly. The 
vicious circle of despondency, anorexia, 
hyperacidity, gastric discomfort, and malnu- 
trition is interrupted, so that it is not un- 
usual to see these patients make 
appreciable gains in weight and 
nutrition. Larostidin gets ihcwork- 
ing man back to bis job quicker. 
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Extrarenal Azotemia in Gastro-Intestinal Hemorrhage 
(I) General and Clinical Consideration 
liv 

D. H. KAUMP, M-D.** 

TEMPl.E. TEXAS 
and 

J. C. PARSONS, M.D. 

DES MOINES. IOWA 


I N certain renal diseases there is deficient nitrogen 
excretion with a rise in blood non-protein and urea 
nitrogen. This state is known as renal azotemia. In 
recent years an azotemia has been found in a number 
of disease states for which no renal lesions c.an be 
demonstrated. This is spoken of as extrarenal azotemia. 
Our particular interest in the problem of extrarenal 
azotemia is in that type which accompanies gastro- 
intestinal hemorrhage. 

We have studied the records of a number of patients 
admitted to the Scott and White Clinic in order to 
evaluate the importance of this state in gastro-intesti- 
nal hemorrhage. Before studying patients in whom 
massive hemorrhage occurred, wo reviewed 50 case 
histories of patients with peptic ulcer who wore bleed- 
ing slightly or not at all. In none of these patients 
was there significant alteration in the blood urea value 
(average 2G mg. per cent) or in the erythrocyte count 
Caverago 4.C2 millions per cmm.). Wo reviewed also 
the records of four patients with gastric carcinomas. 
Gastric carcinomas usually bleed to some e.xtent, but 
only occasionally do they give rise to a large and fatal 
hemorrhage. These patients did not show a high blood 
urea. It appears then that gastric and duodenal ulcers 
and carcinomas without active hemorrhage do not pro- 
duce a rise in blood urea. Furthermore, the insual 
treatment for peptic ulcer does not influence the blood 
urea value. 

We next studied si.x patients with recent large 
gastro-intestinal hemorrhage. The following case 
history is characteristic of the group. 

CASE REPORT 

A forty-.six year old man had had, some fifteen or twenty 
years ago, periods of epigastric burning pain relieved by 
food or alkalies, and usually associated with some melena. 
He had been free of this trouble until three years prior to 
the present admission, during which time he had several 
slight similar attacks but without melena. Ten days prior 
to admission, he passed a single tarry stool. Nine days 
before admission, he had epigastric pains, more tarry 
stools and in the interval these symptoms gradually in- 
creased in severity. Three days before admission he 
vomited a considerable amount of coflee-ground material. 
At the lime of admi.ssion to the Clinic, his blood pressure 
was 116 systolic and S8 diastolic with a pulse rate of 
flC beats per minute. There was tenderness in the mid- 
epigastrium and some slight rigidity in this area. 
Roentgenologic examination disclosed a markedly dilated 
stomach. The urinary specific gravity was 1.022 with no 
evidence of albumin. The leucocyte count was 1.1,000 on 
the day of admission, but by the third day dropped to 

thr D,.rartmcnl of Clinic.a! rnUiolocj'. Scott nnd White Hospital. 
TciniOc. Texas. Now- in Itctrvit. Michirnn. 

Ecbnittcl October 10. IPSO. 


normal and remained so throughout the b.nlnnce of his stay 
in the hospital. The remainder of his laboratory findings 
are summarized in the accompanying chart. 

He wa.s given transfusions ns indicated on the 
eighth, tenth and twent.v-second days after .admission. 
It was significant in view of the findings of several 
authors whose work will be discussed later, that in 
this patient the urinary chlorides reached a very low 
level. This was in accord with the plasma chloride 
findings which are summarized in Ch.art 1. Relatively 


DIART l-LABORATORY STUDIES ON CASE VI. 
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CHEMISTRY 

1 URINE 
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60.0 
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IX 
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74 
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1890 

74 

3-2849 






14.4 

3-2949 

2.44 

39.0 




14.4 

34149 
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14.4 

4-2-39 






14.4 
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230 
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74 
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14.4 
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74 

4-6-39 






14.4 

4-7-39 

3.43 



330.0 


74 

4-14-39 

Gailrc-etHrTMtpnir for bleedlnf duodenal ulcer. Conraleicence unetentful. 

5-5-39 

Dirmiiird. 


large doses of sodium chloride were given intraven- 
ously as normal salt solution. The urinary output in 
this patient was maintained between 1200 to 1800 
cubic centimeters per day. It is particularly notable 
that the blood urea returned to approximately normal 
levels before the plasma chloride or the urinary 
chloride began to show any significant rise. This would 
indicate that the blood chloride concentration per se 
has little to do with the elevation in blood urea. 

In an attempt to clarify the cause of this syndrome, 
we have reviewed the current literature on the subject 
of azotemia in gastro-intestinal hemorrhage. 

In May, 1935, Christiansen stated that in the ma- 
jority of the 21 cases of fatal gastro-intestinal hemor- 
rhage which he reviewed, the symptoms were more of 
intoxication than of anemia. lie believed that the e.x- 
treme exhaustion occasionally noted was due to extra- 
renal azotemia which developed. In this article, he 
cites in detail two cases in both of whom there was 
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a high blood urea value after the gastro-intestinal 
hemorrhage. In both cases there was no vomiting and 
in both there was an absence of urinary sodium 
chloride at the time of the high blood urea determi- 
nations. With the administration of sodium chloride 
there was considerable clinical improvement in both 
of these patients. The blood urea value approached 
normal and sodium chloride in the urine increased. 
With the cessation of sodium chloride administration, 
urinary sodium chloride dropped and the blood urea 
values again became elevated. 

Borst has given added value to these statements of 
Christiansen in a review of his own patients. Borst 
found a hyperchloremia with a low urinary chloride 
excretion in most of the patients with azotemia due to 
massive gastro-intestinal hemorrhage. This has been 
contrary to our experience. 

Borst studied three patients and made several im- 
portant observations, primary of which was that the 
hyperazotemia leads to a relative polyuria. The urinary 
volumes in Christiansen’s cases support this view. 
Borst concluded that if by repeated hemorrhage or by 
operation, the patient develops shock, then diuresis 
and maximal urinary urea concentration both drop, 
and the blood urea value rises. In this same connection 
he found that the drop in urea clearance was more 
marked than the drop in blood pre.^sure and hence was 
of greater value as a prognostic sign. During the 
stage of blood dilution the excretion of sodium chloride 
was low, and if sodium chloride was administered to 
the patient, the plasma content of this substance rose 
far above normal. 

Sucic and Meyler independently reported their own 
observations on azotemia in gastro-intestinal hemor- 
rhage. Sucic noted in his patients a progressive in- 
crease of blood urea following severe hemorrhage into ■ 
the gastro-intestinal tract in 6 out of the Y patients 
whom he mentions in his report. 

Jleyler noted high blood urea values in his patients 
and although he felt that death was not caused directly 
by the uremia that nevertheless the uremia was a 
serious complication. 

In 1935, Ingegno reported 41 cases of hemorrhage 
due to peptic ulcer. 

From this summary, it would appear that the maxi- 
mum blood urea values were present on the thii'd and 
fourth days after the hemorrhage. In two patients a 
pereistence of high blood urea indicated a continued 
hemorrhage and presaged the patient’s death. 

In 193G, Alsted reported a group of 2G cases of 
gastro-intestinal hemorrhage. In 16 of these he noted 
that the average rise in blood urea was highest on the 
second day with a rapid fall by the eighth and tenth 
days followed by a slow fall to normal in 20 days. 

In 1938, Bookless encountered 13 cases in which 
there was a raised blood urea value following hema- 
temesis and melena. 

From those observations it becomes quite clear that 
an elevated blood urea value frequently accompanies 
gnstro-intcstin.al hemorrhage. It now becomes im- 
portant to determine, if possible, the cause of this 
blood urea rise. 

As to the cause of this elevation of the blood urea 
in gastro-intestinal hemorrhage, Christiansen .stated 
that the azotemia is a symptom of intoxication arising 
from absorption of toxic sub.'stances that form by bac- 
terial decomposition of the blood in the gastro-intesti- 


nal tract. This intoxication is further aggravated by 
demineralization from excessive flushing of the organ- 
ism by water. 

Borst states that the azotemia is induced by the in- 
creased formation of ui’ea from blood in the gastro- 
intestinal tract and to an increased protein catabolism 
after cessation of the hemorrhage. 

In discussion of his views, Sucic, on the basis of his 
observations, feels that the rise in blood urea is not 
brought about by the digestion of the blood, nor to a 
moderate loss of blood by hemorrhage and further is 
probably not due to marked and sudden loss in sodium 
chloride and fluid from the body. He thinks that the 
rise in urea is probably caused by a deficient urinary 
excretion and some increase in catabolism. 

Meyler maintains that the azotemia is caused by the 
large quantities of protein which are destroyed and 
that the kidneys are not equal to the task of excreting 
the excess nitrogen. He also feels that there is an 
insufficient amount of fluid for adequate disposal of 
this excess nitrogen. 

Ingegno considers that the rise in blood urea is 
caused by a number of factors which includes sudden 
loss of blood, shock, dehydration, and absorption of 
blood nitrogen liberated in the gastro-intestinal tract. 

Alsted says that the increase in the blood urea is 
due to the reduction in renal function caused by low 
blood pressure. In lighter hemorrhage, he considers 
that the rise is due to resorption of blood from the 
gastro-intestinal tract and a dehydration of the 
tissues. 

Bookless considers that the rise in blood urea after 
hemorrhage is mainly produced by an increased break- 
down of tissue protein, a process rapidly increased by 
sudden loss of blood and later maintained or further 
accelerated by dehydration. 

SUMMARY 

We have presented a summary of the work which 
has been done on the subject of e.xtrarenal azotemia. 
This state may be produced by either an increased 
nitrogen catabolism or deficient nitrogen excretion. 

It is fairly well proved that a state of extrarenal 
azotemia exists in many patients in whom there is 
acute gastro-intestinal hemorrhage. We hav'c pre- 
sented the essential facts in such a case and have re- 
viewed the similar experience of other authors. 

The maximum rise in the blood urea in these 
patients apparently takes place between the second and 
the fourth day after the onset of the hemorrhage with 
a gradual retuim to noi-mal thereafter. 

We have summarized the many theories as to the 
cause of this urea rise, and conclude that the number 
of theories offer proof of our lack of knowledge. 
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Extrarenal Azotemia in Gastro-Intestinal Hemorrhage 

(II) Experimental Observations 
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A S stated in the previous paper, azotemia of extra- 
renal orjf'in occurs in many patients after severe 
irastro-intestinal hemorrhafte. Unfortunately, there is 
no afrreement amoiiK writers as to the cause of the 
rise in blood urea, and very little experimental investi- 
gation has been carried out to clarify the situation. 

tVo wanted to learn if extrarenal azotemia could be 
produced in experimental animals by bleeding them or 
feeding them blood, or bleeding and then feeding 
blood. If the blood urea could thereby be made to rise, 
we wanted to know when it would rise and hoiv long 
this rise would persist. Would there be any relation- 
ship between the extent of the hemorrhage and the 
height of the rise, and if a rise occurred, why did it 
come. 

In the experiments now to be described, we usually 
removed blood from the heart and placed it in the 
gastro-intestinal tract by stomach tube. While we 
realize that this single large loss of blood and the 
feeding' of blood does not compare strictly with .spoti- 
tnneous gastric hemorrhage, it nevertheless docs re- 
semble it a good deal. 

TECHNIC 

Healthy dogs, which weighed from ii to 16 kilograms, 
were chosen. The animals wore given 0.6 gr. of morphine 
sulphate subcutaneously. As soon ns narcosis became evi- 
dent 60 cc. of blood was withdrnmi from the heart. This 
was added to a 2.6 per cent .solution of sodium citrate in 
the ratio of 20 cc. of anticongulont to c.ich 100 cc. of blood. 
A small amount of blood (-1 to S cc.) was preserved with 
pota.ssium o.xalato for u.se in making chemical determi- 
nations. In the experiments where blood was fed, this was 
accomplished by means of a stomach tube. Approximafel.v 
two hours after the onset of the experiment, 5 to 10 cc. of 
blood was withdrawm from the jugular vein for chemical 
determinations. In e.xperiment I, the determinations were 
repeated at intervals of one to four hours for five d.ays 
until it was determined th.at the reaction under study was 
complete within the first three days. In the remainder of 
the experiments, samples were withdrawn at critical times 
as deterniined from experiment I. The animals were nil 
allowed water ns they desired it, and in e.xperiments I 
through VI they were given their usual morning feeding.* 
The method of determining the amounts of blood to be 
withdrawn and fed was arbitrarily selected ns the number 
of cubic centimeters of blood required to match nunicri- 
cally a given per cent of the body weight. That is, if a 
dog weighed 10 kilograms, then 1 per cent of blood would 
be equal to 100 cc.; 2 per cent equal to 200 cc.. etc. 
•llrfhod of chemical examination: The methods for 

*Kmm thp IVpartmi'nt of Clinlcol Pntliolop^', Scott ami Whila l,o?pitaI. 

Temple. Tesa*. Now* In I>t'lPi>it. Michipan. 

-Hoi Heart klhbted tlrj* d.-pr aw'd was used. 

SuSraiUwl OctidH-r 10, l?3?. 


chemical determinations used were as follows; 1. Blood 
ure.a — van Slyke and Plazin. 2. Blood non-protein nitrogen 
— Folin and Wn. .2. Plasma chloride — Osterborg-Schmidt. 
-1. iromnlocrit-Wintrobc. 

EXPERIMENT I 

Thirty-seven dogs were used. These were separateti 
into three groups: the first included thirteen dog.s, and 
each of the other two groups included twelve dogs. 
Each series of dogs were bled and fed amount.s of 
blood representing- .slight, moderate, and severe hemor- 
rhage. 

In the first group of thirteen dog.s there was a slight 
hemorrhage, representing from 0.5 to 1.0 per cent of 
the body weight (average 0.7G per cent for the entire 
group). Similarly in the second 'group of twelve dog.s, 
a moderate hemorrhage was considered to be 1 per 
cent to l.C per cent of the body weight in ciihic centi- 
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Tiae from etuet ef Experimrrt (m bourt) 

BLOOD UREA VALUES W SIMULA7TU) GASTRO- 
INTESTINAL ItEMORRKACE 
nCURE 1 


meters of blood (1.28 per cent for the entire grouji), 
and from the third group with severe hemorrhage 
amounts of over 1.6 per cent were removed (average 
of 2.38 per cent for the entire group). 

In Fig. 1 arc shown the average blood urea value.s 
for these three groujis of dogs at each of the .stated 
intervals. The values are e.xpressed n.s milligrams of 
urea per hundred cubic centimeters of blood greater 
(plus) or lc,ss (minus) than the initial value. 

Comment: The blood urea value.s in all three groups 
have certain charactcristic.s in common: (1) all 
reached a high peak value twenty-four hours after 
the bleeding and feeding, (2) this sharp rise was 
followed by a drop in urea values in from forty to 
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forty-four hours after the onset, (3) there followed a 
second and less pronounced rise at forty-four to forty- 
eipht hours and (4) there was a gradual return to 
initial levels. The blood urea varied with the size and 
e.vtent of the hemorrhage. 

EXPERIMENT II 

As a control, a group of five dogs was treated in 
exactly the same manner as in experiment I except 
that no blood was withdrawn from the heart nor was 
any blood fed to them. 

Blood for chemical determination was obtained at 
the most informative intervals as judged by experi- 
ment I. Thus, immediately after and then twelve, 
twenty-four, forty-two, forty-eight and sixtj’-four 
liours after the beginning of the experiment, we ob- 
tained blood for chemical determinations. This practice 
was followed in all subsequent experiments. In this 
group of dogs we likewise determined the urea ratio, 
plasma chloride, and hematocrit values, (Fig. 2) 
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BLOOD UREA DETERMINATIONS IN CONTROL EXPERIMENT 
nCURE i 

Comment; A rise in blood urea values occurred 
within a few hours after the morning feeding. This 
was followed by a drop in the urea value which reached 
a low point several hours preceding the subsequent 
intake of food. This rise was not nearly so great as 
that which occurred when the dogs w'ere bled and fed 
an amount of blood representing slight hemorrhage, 
as in e.xperiment I. The urea ratio and plasma chloride 
values did not change significantly. 

The hematocrit values fell slightly, possibly due to 
the withdrawal of blood for chemical determinations. 

EXPERIJIENT III 

On the basis of the information gained from ex- 
periment I, we decided to bleed one group of animals 
and feed blood to a second group in order that the 
various factors at play in this blood urea value rise 
might be dissociated. 

Accordingly, by the technic already described, 
twelve dogs were bled amounts of blood equivalent to 
severe hemorrhage. For the entire group this averaged 
2.29 per cent of the bod.v weight or an amount but 
slightly lower than the previous comparable group in 
experiment I. Another twelve dogs were each fed this 
blood by stomach tube in similar amounts which in 
this group averaged 2.27 per cent of the body weight. 

Except for this difference, the anim.als were all 
handled in a manner .similar to the first e.xperiment. 


The average blood urea values obtained may be seen 
in Fig. 3, 



Time efter oniet of Experiment (in hour,) 

BLOOD UREA VALUES IN DOCS BUD OB FED AMOUNTS 
OF BLOOD equivalent TO SEVERE HEMORRHAGE 
FIGURE 3 

Comment: From a comparison of these two sets of 
figures we can say that: (1) in the dogs which were 
bled there was an immediate drop in the urea value 
followed by a sharp rise at twenty-four hours; (2) 
while in the dogs which were fed blood, there not only 
was a rise in the urea value at twelve hours, but the 
urea value continued to rise until at twenty-four hours 
its value w’as almost twice that of the group which was 
bled; (3) in both groups there was a sharp fall at 
fortj’-two hours and in both a second rise at forty- 
eight hours followed by a return to normal levels at 
sixty-four hours; (4) it was notable that the second- 
ary rise in the group which lost blood was almost as 
great as the group fed blood. 

It appears from this that the loss of large amounts 
of blood null produce a rise in blood urea values. The 
simple feeding of blood will also produce a rise in 
blood urea values, but this is greater in extent. 
Further, the rise in blood urea after blood loss is most 
pronounced at the end of forty-eight hours, while after 
blood feeding, the peak of blood urea values comes in 
from twelve to twenty-four hours. 

EXPERIMENT IV 

Six dogs were bled as before of an amount of blood 
which averaged 2.29 per cent of the body w^eight of 
each. 

Comment: From the hematocrit determinations 
(Wintrobe), it was immediately apparent that after 
hemorrhage, dilution of the remaining colls soon takes 
place. This dilution reached its maximum at the end 
of forty-two hours from which time on release of cells 
into the blood stream, equalled or exceeded any further 
dilution. The period of greatest dilution of the blood 
occurred at the same time as the marked drop in blood 
urea values (forty-two hours) . 

EXPERIMENT V 

In a manner similar to experiment IV, 7 dogs were 
each fed an amount of blood equivalent to 2.27 per cent 
of the body weight. 

Comment: In this experiment there was a rise in 
the hematocrit value representing a concentration of 
the blood. This took place in tivelve hours and was 
immediately followed by a gradual slight dilution 
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which reached a maximum point at forty-two hours. 
From this time on there was no marked change. As 
might be expected, there was no great drop in erj’thro- 
cyte content. 

EXPERIMENT VI 

In order to determine whether temporary renal im- 
pairment might be responsible for the rise in urea 
values, some form of renal function test must be 
utilized. Accordingly the urea ratio was chosen be- 
cause of its simplicity and apparent accuracy (4). We 
selected at random 2 dogs from each of the two groups. 

Comment: There was no mai'ked change in any of 
the values from the initial levels. In the dogs which 
lost blood there was a slight lowering of the urea ratio 
(increased function) at twelve hours, but this was 
immediately restored to levels above the initial state. 
These slightly high levels were maintained through- 
out. The high urea ratios perhaps indicate some 
crowding of renal function, but the values do not seem 
high enough to indicate real failure. 

EXPERIMENT VII 

We considered that feeding our animals every 
morning, as is our usual custom, would undoubtedly 
cause some rise in the blood urea values. Accordingly, 
we conducted a series of experiments on fasting 
animals comparable to those of the preceding experi- 
ments. 

In our fasting control group, we used 6 dogs; in the 
group which we bled there were 5 dogs (bled average 
of 2.43 per cent) and in the group fed blood there were 
6 dogs (fed average of 2.52 per cent) . 

We estimated the blood urea, chloride, urea ratio 
and hematocrit values at regular stated intervals as 
in the previous experiments. 

The infoi-mation gained from this experiment is 
shown on the accompanying figure. (Fig. 5) 
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'Hine after oniet of Experiment (in houri) 

UREA VALUES IN FASTING DOGS UNDER VARYING 
CONDITIONS 
nCURE 5 

Comment: In the dogs fed blood, there was a rise 
in the blood urea for rivelve to twenty-four hours after 
the beginning of the e.xperiment. At the same time 
there was a slight decrease in renal function indicated 
by the high urea ratio and a temporary relative in- 
crease in circulating erythrocytes. In the ne.xt twelve 
hours there was a dilution of the blood and a drop of 
the urea value. In this experiment there was no 
secondary rise and this makes one assume that in our 


earlier e.xperiments the delayed rise was due to in- 
gestion of food. 

In the animals which were bled, the urea rise was 
present at forty-rivo to forty-eight hours, but was not 
so marked as in the previous comparable e.xperiment. 
Here again the regular feeding probably had accentu- 
ated the rise which occurs with hemorrhage. 

The plasma chloride values were not significantly 
altered. 

DISCUSSION 

In answer to the questions stated in our intro- 
duction, we may say that a state of e.xtrarenal azotemia 
can be produced in dogs by bleeding them from the 
heart and by refeeding this blood by stomach tube. 
Furthermore, either the loss of blood or the feeding 
of it will produce an azotemia. With feeding alone, 
the peak came after from twelve to twenty-four hours. 
With bleeding it came at 48 hours. 

In any event, whether the azotemia is produced by 
bleeding and feeding or by either method singly, the 
rise persists over a period of only rtvelve hours at the 
most, after which the blood urea values return to 
normal. Adding the regular diet accentuates rises. 

In simulated gastro-intestinal hemorrhage the blood 
urea value reaches a higher level as the hemorrhage is 
more e.xtensive. The highest values in our experiments 
were reached with amounts representing massive 
hemorrhage. 

IVhat is the mechanism for this urea rise after the 
loss of blood or after ingestion of blood, or both? Is 
the rise due to a temporary renal shutdown? 

From a study of the urea ratio values, we can proba- 
bly eliminate renal failure as a factor. Other evidence 
may be deduced indirectly. First, if renal failure is to 
be produced by hemorrhage, the maximum urea rise 
should probably occur at the time of greatest shock.' 
Actually, the renal function was improved at this time. 
Our dogs recovered from the effects of massive hemor- 
rhage rapidly and in a few hours appeared to feel as 
well as ever. Furthei-, in these animals the rise in 
blood urea did not occur soon after the hemorrhage 
but only after from forty-four to forty-eight hours. 

Is the urea rise due to an increase in protein cata- 
bolism? In the animals which were bled there is .an 
immediate drop in both the hematocrit and urea 
values. The drop is undoubtedly due to a loss of circu- 
lating urea as well as to a dilution of the blood. How- 
ever, the urea values then begin to rise while the 
hematocrit value continues to fall. The urea rise must 
almost certainly be due to the liberation from tissues 
of urea or potential urea stores. This reaction reaches 
a maximum height within the first forty-four to forty- 
eight hours, and is undoubtedly accentuated by feeding 
of a diet high in protein. After forty-eight hours there 
seems to be no further need for the urea (maintain- 
ance of colloid balance?) and at the same time the 
hematocrit values tend to level off indicating the point 
of maximum blood dilution. 

According to Taylor and Lewis the nitrogen cata- 
bolism is accelerated and blood non-protein nitrogen 
may rise to a moderate e.xtent after severe hemor- 
rhage. This effect is apparently not due to the anemia 
because the elevation of non-protein nitrogen disap- 
pears before the blood elements are returned to 
normal. Our findings were essentialiy similar. We 
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were unable to support Buell’s contention that an early 
rise in blood urea occurs after hemorrhage. 

At the time of maximal blood dilution the sources 
of urea are exhausted and protein catabolism pi-obably 
increase.s to restore the loss of this substance to 
normal levels. At the same time the hematocrit values 
tend to rise. 

In the animals which wore fed blood almost the 
opposite reaction occurs. There is a sustained urea 
rise which continues for twenty-four hours in spite of 
the fact that the hematocrit value falls after twelve 
hours. The fall in hematocrit value must indicate an 
attempt to diminish the high blood urea content by 
dilution with tissue fluids. What e.xplanation is ade- 
quate in this instance? The actually ingested urea, if 
it were immediatel.v absorbed should raise the blood 
urea level only from G to 8 mgms. per cent. The actual 
rise is 30 mgms. per cent or more. Undoubtedb’ pro- 
tein digestion product.s may account for some of this 
rise, but it also seems logical to account for a part of 
the rise by an increase in protein catabolism. Recall 
the urea ratio values which are at the highest point at 
and just preceding this time. This might be inter- 
preted as an attempt to remove urea through increased 
renal excretion, the elevated ratio being evidence of 
this crowding of renal function. 

The delayed blood urea rise which occui-s at forty- 
eight houi-s is accompanied by a slight rise in hema- 
tocrit values. This may concurrentl.v be the effect of 
one of several things: absorption of protein split pro- 
ducts, dehydration or increased protein catabolism. 
Against dehydration as the cause is the fact that at no 
time wore these animals deprived of water, the slight 
hematocrit value rise may be some evidence of hemo- 
concentration duo to dehydration, although it is vei-y 
slight. If the rise in urea values were due to increased 
protein catabolism the rise probably should be greater 
in e.xtent and last for a longer period of time. Then, 
too, the blood in the gastro-intestinal tract should 
furnish sufiicient nourishment to forestall any neces- 
sity for increased catabolism. Absorption of split pro- 
ducts of the ingested protein remains then as the most 
logical source for the e.xtra urea. This rise is ap- 
parently accentuated by feeding because it is not 
present in fasting dogs. Against this source we mu.st 
suppose that protein cleavage is sustained so long as 
there is digestible material in the intestinal tract. 
Therefore, the rise one would expect to be produced 
by this means would be a long, slow rise with a long, 
.slow f.all to normal. The slow fall should occur as the 
digestible material decreases in amount. 

The plasma chloride values did not become signifi- 
cantly altered in any of these experiments. This ap- 
pears to bo evidence that hj-pochloremia per se has 
nothing to do with the azotemia of gastro-intestinal 
hemorrhage. 

I’inall.v, in no instance did any animal assume the 
clinical picture of uremia. The small amounts of blood 
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withdrawn at intervals for chemical examination did 
not appear sufiicient to influence the result.s. 

CONCLUSIONS 

We have attempted in dogs to parallel the effects of 
spontaneous gastro-intestinal hemorrhage by removing 
blood from the heart and placing it in the gastro- 
intestinal tract with a stomach tube. 

An extrarenal azotemia can be produced which is 
characterized by two rises in the blood urea value, the 
first at twelve to twent.v-four hours, and the second 
forty-two to forty-eight hours after the beginning of 
the experiment 

When fasting and non-fasting animals are used and 
when one group loses blood only and the other is fed 
blood only, we can dissociate this double curve into its 
component factors. Thus, the initial rise is produced 
by the feeding of blood and the secondary rise is due 
to loss of blood. The initial rise takes place within 
twelve to twenty-four hours and the secondary rise 
forty-two to forty-eight hours after the onset of the 
experiment. Both elevated values fall within a very 
few hours (five to twelve) and both are accentuated if 
food of a high protein content is allowed. 

Plasma chloride, and urea ratio determination 
values were probably not significantly altered in any 
e.vperiment. 

The blood urea rise is due to several factors, firat 
to assimilation of the ingested protein and digestion 
products of the whole blood in the gastro-intestinal 
tract, and second to an increase in protein catabolism. 

Hypochloremia, hemoconcentration and dehydration 
played no significant role in this form of e.xtrarenal 
azotemia due to simulated gastric hemorrhage. 

Prom what we have found in dogs, it is reasonable 
to assume that restoration of blood volume and efforts 
aimed to diminish the increase in protein catabolism 
should constitute ideal medical management of bleed- 
ing peptic ulcers. For the restoration of blood volume, 
drip transfusions could well be used. To diminish the 
increase in protein catabolism, one might give fluids 
with glucose and sodium chloride. We are attempting 
now to see if this actually does help. 
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The Maximal Acidity of the intestinal Contents During Digestion"^ 


By 

J. EARL THOMAS, M.D. 

PHILADELPHIA, PENNSYLVANIA 


T he presence of moderately strong acid in the small 
intestine affects a number of gastro-intestinal 
functions, for example, the activity of the pyloric 
sphincter, gastric peristalsis and gastric secretion and 
the secretion of pancreatic juice. This fact has led to 
speculation regarding the possible role of intestinal 
acidity in the regulation of these functions. It is 
obvious that regulation by such means is possible only 
when the acidity of the intestinal contents is great 
enough to act as a stimulus to the regulatory mechan- 
ism. Hence, knowledge of the maximal acidity of the 
intestinal contents and the minimal acidity required 
to stimulate the various regulatory mechanisms is 
necessary for an intelligent discussion of the problem 
of “acid control.” 

There have been many studies of the pH of the in- 
testinal contents (1, 2, 3, 4) but, so far as we know, 
no prior attempt has been made to ascertain the maxi- 
mal acidity that may be present under normal circum- 
stances during digestion. The present study was under- 
taken for the purpose of supplying this information. 
The minimal acidity required to affect some of the 
functions that may be subject to acid control is also 
being investigated and the results will be reported 
later. 

METHODS 

Twenty-six experiments were performed on five 
dogs provided with cannulated gastric and duodenal 
fistulas in a manner previously described (5). The 
animals were in good physical condition and were 
thoroughly accustomed to the laboratory and to the 
necessai-y manipulations. Food was given once daily 
and the animal to be studied was brought to the 
laboratory before being fed — i. e. approximately 24 
hours after the last meal. Sampling tubes were in- 
serted and the dog was fed its regular meal of raw 
beef, after which samples of the gastric and intestinal 
contents were taken at intervals from the body of the 
stomach, the pyloric antrum, the first part of the 
duodenum and from the lower duodenum or upper 
jejunum. Raw meat was used because it is known to 
increase the acidity of the intestinal contents more 
than carbohydrate or fat (4, 6). The meat used on 
the day of the experiment was selected for freedom 
from fat and all visible fat was removed. 

The samples from the pyloric antrum and from the 
upper duodenum were collected through two tubes con- 
nected with one another by means of a short piece of 
thread. They were passed via the gastric and duodenal 
cannulas into the stomach and duodenum and placed 
so that their connected ends were only a few mm. from 
the pylorus and the connecting thread was within the 
pyloric orifice (Fig. 1). There were openings in the 
sides of these tubes placed so as to be not more than 

♦From the Department of Physiology of the Jefferson Medical Collecc 
of Philadelphia. 
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2 cm. from the pj'lorus. Another tube was inserted 
through the gastric cannula into the body of the 
stomach and a fourth was passed through the duodenal 
cannula into the lower duodenum or upper jejunum to 
a point between 30 and 40 cm. from the pylorus. The 
cannulas were closed with rubber stoppers provided 
with holes for the exit of the various collecting tubes. 

Samples from the upper duodenum and pyloric 
antrum were taken every 6 or 10 minutes during the 
first half hour after feeding and, thereafter, every 30 
minutes and from the other levels at irregular intei'- 
vals. Observations were generally made over a 4 hour 
period ; a few experiments were terminated at the end 
of 3 hours and some were continued for 5 hours. In a 
majority of the experiments the pH determinations 
were made with a gold, quinhydrone electrode; more 



Fig. 1. Diagram of the stomach and upper small in- 
testine showing the approximate location of the cannulated 
fistulas and the manner of arranging the sampling tubes. 


recently an L. and N. pH indicator with a glass elec- 
trode was used. Determinations were made on all 
samples as soon as collected to avoid changes due to 
the progress of digestion and loss of CO,. 

RESULTS 

The first part of the duodetmm. The reaction of each 
of the 210 samples from the upper duodenum was, 
with 11 exceptions, within the range from pH 3.0 to 
pH 4.8, inclusive. The exceptions were distributed as 
follows: 1 each at pH 2.4, 2.6, 2.8, 5.0, and 5.2; 3 at 
pH 5.4; 1 each at pH 6.7, 6.G, and 7.1. Samples that 
were collected during the first 10 minutes after feeding 
are not included in this analysis because they are 
thought to be more nearly representative of the fast- 
ing than of the digesting state. They were less acid 
than the others. The frequency distribution of the in- 
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eluded results, minus some of those listed as excep- 
tional, is shown Rraphically in Fip. 2. 

Loivir duodenum and upper jejunum. Results ob- 
tained on the 58 samples collected from this region are 
illustrated in the lower graph of Fig. 3. They ai-e 
probably not numerous enough to give a characteristic 
cun'o but they suggest that the acidity at this level 
was less than that in the fir.st part of the duodenum by 



Fig. 2. Distribution of samples collected from the first 
part of the duodenum with respect to pH. The height of 
each column is proportional to the number of samples 
having the reaction indicated in pH units at the bottom of 
the column. The number of samples is indicated at the 
top of each column. 

approximately one pH unit. The significant range ap- 
pears to be between pll 4.2 and pH 5.8, inclusive. 

Also sho\\'n in Fig. 3 (upper graph) are results ob- 
tained in a previous study (G) in which the samples 
were collected from a point in the duodenum between 
15 and 20 cm. from the pylorus, under conditions 
othenvise identical with those maintained during the 
present study. As was to be expected, the acidity in 
this region was intermediate between that of the first 
part of the duodenum and that of the lowe.st portion. 

Stomacit. Observations of the pH of the gastric con- 
tents were made primarily as a chock on the effect of 
the e.xperimental conditions on gastric acidity. Samples 
obtained from the body of the stomach generally had 
a pH between 1.5 and 2.0, well within the accepted 
normal range for the gastric contents. Samples ob- 
tained from the pyloric antrum wore definitely less 
acid and for that reason it seemed worth while to make 
a suflicicnt number of observations to establish the 
normal acidity of the contents of this part of the 
stomach under the conditions of these experiments. 

The results are shou-n graphically in Fig. 4. Jlost 
of the samples in which the pH was less than 2.0 were 
obtainc<i during the first hour after feeding. During 
the greater part of the period of observation the re- 
action of the antral contents ranged between pH 2.0 
and pH 3.0. 

DISCUSSION 

Two important considerations bearing on the possi- 
bility that acid in the intestine may serve as a regu- 
lator of gastro-intestinal functions are the acidity of 


the gastric contents as they leave the stomach and the 
length of time required for their neutralization within 
the duodenum. Probably the prevalent opinion is that 
the acidity of the chyme is little altered until it enters 
the duodenum where it is partially neutralized but 
only after a time interval during wliich the acid may 
act as a stimulus to various regulatory mechanisms. 
These e.xperiments do not support this view. On the 
contrary, they indicate that tlie greater part of the 
gastric acid is neutralized in the pyloric antrum and 
that the acid which remains fails to appear in full 
strength, even momentarily, in the duodenal contents. 
The consistent difference in the pH of samples collected 
simultaneously from just above and just below the 
pylorus is so striking as to suggest the existence of a 
special mechanism for the further neutralization of 
the gastrio contents the moment they enter the duo- 
denum. 

Such a mechanism is, perhaps, to be found in the so 
called "receptive relaxation” of the duodenum first de- 
scribed by Joseph and Meltzer (7). Thomas and 
Crider (8) found that the “receptive relaxation,” i.e., 
the inhibition of duodenal tone and activity which is 
associated in time with the exit of chyme from the 
stomach affects only the first six or eight inches of the 
duodenum and is most pronounced in the immediate 
vicinity of the pylorus. Such selective inhibition must 
cause pressure differences within the duodenum which 
would force the contents to flow into the region of 
greatest relaxation and, therefore, to accumulate on 
the duodenal side of the pylorus just at the moment 
that the gastric chyme makes its exit from the 
stomach. Thus the chyme would always be poured 



Fig. 3. Distribution of samples collected from the duo- 
denum and upper jejunum with respect to pH illustrated 
as in Fig. 2. Upper graph — samples collected from a point 
between 15 and 20 cm. from the pylorus (Thomas and 
Crider (G)). Lower graph — samples collected from a point 
between 30 and 40 cm. from the pylorus. Both graphs are 
constructed on the pH scale given at the bottom of the 
lower graph. 
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directly into a relatively great volume of the heavily 
buffered duodeniil contents and be instantly diluted 
and partially neutralized. If further study should 
justify this logic and prove its applicability to the 
human, an interesting field for speculation would be 
opened regarding the possibility of failure of the 
mechanism under pathological conditions, e.g. duo- 
denal spasm, and the relation of such failure to the 
etiology of duodenal ulcer. 

Whether the acidity actually found in the duodenal 
contents is adequate to modify any function remains 
to be determined. Preliminaiy experiments (9) have 
indicated that it is inadequate to affect gastric peri.s- 
talsis but difficulties have been encountered owing to 



Fig. 4. Distribution of samples collected from the pyloric 
antrum with respect to pH illustrated as in Fig. 2. 


differences in the effectiveness of different acids at the 
same pH and further study will be necessaiy. 

These experiments do not exclude the possibility of 
the occasional ' occurrence of acidity in excess of pH 
3.0 in the duodenum. Higher acidities have been ob- 
served when the stomach was empty (3) presumably 
as a result of the passage of fasting gastric secretion 
into the duodenum and on rare occasions during di- 
gestion. There is little reason to doubt that on such 
occasions at least the various “acid control” mechan- 
isms are active and useful to the organism. 

SUMMARY 

1. Under conditions designed to produce the maxi- 
mal normal acidity in the intestinal contents during 
digestion, the acidity in the duodenum near the 
pylorus rarely exceeded pH 3.0 and was generally near 
pH 4.0. The acidity was less in other parts of the 
duodenum and upper jejunum. 

2. The contents of the pyloric antrum near the 
pylorus were consistently less acid than the contents 
of the body of the stomach and generally had a re- 
action between pH 2.0 and pH 3.0. 

3. The suggestion is made that the "receptive re- 
laxation” of the duodenum, by causing an accumulation 
of duodenal contents in the vicinity of the pylorus at 
the moment of exit of gastric contents, facilitates the 
quick dilution and partial neutralization of the chyme. 
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Acidity Modification Therapy in Peptic Ulcer* 
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and 

■BERNARD FANTUS, M.S., M.D. 
CHICAGO. ILLINOIS 


R eduction of gastric acidity is at present still 
considered an important factor in the manage- 
ment of patients with peptic ulcer. For this purpose, 
the clinician has at his disposal a number of substances 
called antacids. Due to the fact that there is quite a 
divergence of opinion about the efficacy of these 
various antacids, we thought it pertinent to investi- 
gate the antacid properties of four currently used 
substances in the treatment of peptic ulcer: (1) Sippy 
No. 1 powder (calcium carbonate one part and sodium 

*From the Cook County Hospital Departments of Therapeutics and 
Internal MotHcine and University of Illinois College of Medicine. 
Department of Pharmacolofrj* and Therapeutics and the Department 
of Internal Metiicino. 

Snpportctl by a 'Research Grant from Parke Davis & Company. 
Submitte<l December 10. 7039. 

Foot Note: Numerous illustrations which were omitted from this article 
because of lack of space will appear in the reprints — E<Htor. 


bicarbonate three parts) ; (2) Amphojel (as repre- 
sentative of the colloidal aluminum hydroxide group) ; 
(3) a neutralized Kara}'a Gumf (representing the 
muciiagenous group) ; and (4) Acid-bismuth mixture 
(a mi.xture of bismuth subnitrate and dilute nitric 
acid).+ 

One hundred active peptic ulcer cases were studied. 
Each fasting patient was given a dry Rehfuss tube to 
swallow, and the fasting stomach contents were aspi- 
rated and tested for free and total acidity. The 
amount of juice, its characteristics and admi.xtures 
were noted. Usually, 5 to 50 cc. was obtained. Some 
patients showed a retention up to 200 or more cubic 
centimeters. 

iPrepar^ tor us Ijy Parks. Davis & Company. 

.IHsmuth pubnitrate 45.0. Dilute Nitric arid CO.O. water to make 240.0. 
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After emptying the fastinn stomach, tlie patients 
tvere fiiven a test mca! wliich in Group A consistefl of 
2-‘>0 cc. 01 7 % alcohol, and in Group B of 4 arrowroot 
craeker.s and 250 cc. of water. Aspiration.s were per- 
formed every 15 rainute.s for 2 hours. The free and 
total acid value.s for each specimen were determined 
with the usual reagents. § All determinations were 
done hy the same person throughout this study. 

Each patient was subjected to these fractional test 
meal studies on five successive days. In Group A, the 
patients were given the alcohol test meal for the first 
two days and the acid curves obtained were considered 
ns the control. On the third, fourth and fifth d.aj’, the 
antacid to bo studied was given immediately following 
the test me.il, and the aspirations done every 15 
minutes. 

In Group B, the patients were given the arrowroot 
cracker me.al, and the first day acid curve was used as 
control. Furthermore, these patients were given the 
antacid in two installments. The fir.st dose was given 
ns in Group A, while the second dose was given im- 
mediately after the aspiration of the fourth specimen. 
Thus the neutralizing effect of antacids given at close 
intervals could be observed. The dose of the different 
antacids used was the same in both groups: It was 
one heaping teaspoonful of Sippy powder on one day 
and one heaping teaspoonful of Karaya Gum, 8 cc. of 
the amphojel, and 8 cc. of acid-bismuth mixture on the 
other da.v.s. 

During the period of intubation, the patients were 
allowed to be up and about, to converse, read "bland” 
literature, or write. Smoking was prohibited. The 
patients were told not to swallow any saliva or pos- 
terior nasal secretion. The gastric contents were 
s^dioncd off each 15 minutes. In some patients 
nothing could bo aspirated after 90 or 105 minutc.s, 
which was interpreted as rapid emptying time. 

The results of these studies, with little difference 
between Group A and B, were as follows: All four 
antacids frequently produced relief of pain, but they 
often failed to produce a constant lowering of the free 
acidity. The acidity was lower in only 11% of the 
cases iifter Karaya: in 15% after Sippy No. 1 powder; 
in 2.”)% after amphojel; and in 18% after acid-bismuth 
mixture. It was higher than the control acidity in 
21%, 25%. 1G% and 14% respectiveb'. Sippy Ko. 1 
powder produced complete neutralization for the du- 
ration of the test in 10% of the cases and amphojel in 
8%. The Sippy Xo. 1 powder, moreover, produced veiw 
marked fluctuations and greatest rise in the acidity. 

DISCUSSION 

The fact that relief of pain is frequently obtained 
without definite or constant neutralization of acidity 

■c!ti:lnn toT frtN- uriijity. I’hproIrJithaJoJn {or tntnl ncldity. 


demonstrates conclusively that antacid action is not 
the sole factor responsible for the relief. From our 
observations and from reports in the literature, it 
seems that relief can most probably bo explained on 
a lessening of gastric tension (1). The latter occurs 
whenever anything is placed into the stomach, a fact 
which would probably explain the beneficial results in 
the ulcer patient, from the use of frequent meals 
alone. 

The fact that the various agents we have tried had 
essentially the same antacid effect does not mean that 
they are all equivalent so far as therapeutic value is 
concerned. From our studies, it appears that one or 
another of the various agents discussed, all of which 
have similar symptomatic value, may at times be more 
conducive to the healing of an ulcer. 

From the results of fractional aspirations, it is evi- 
dent that, in order to prevent the irritating effect of 
fluctuations in acidity, Sippy powder would have to be 
given at almost Imlf-hour intervals, a regimen which 
m.ay be impractic.al for a long time and d.angerous be- 
cause of changes in the acid-base balance (2, 3, 4, 5, 6). 

Tliese studies support our clinical observation that 
patients would go along best on that medication which 
during the test gave either continuously lower acidity 
or the least fluctu.ations in acidity in either direction. 
Thus, in many instances good clinic.al results were 
noted even when the medication showed a somewhat 
higher acidity curve, but when there were no marked 
fluctuations in the gastric acidity. It appears there- 
fore, that the • stomach tries to maintain a certain 
status quo of its chemistry, and that anything that 
markedly upsets this state is irritating and disturbing 
to the stomach (7). In the treatment of an ulcer, 
therefore, we should not concentrate our efforts upon 
the reduction of .acidity merely, since acidity is not the 
most important link (8) in the chain of .symptoms of 
an ulcer patient. It seems justified to stress the point 
that ulcer therapy is not based solely on decreasing 
the gastric acidity (8). 

CONCLUSIONS 

1. All of these agents have given symptomatic re- 
lief in a large percentage of cases, without producing 
a uniform and const.ant reduction in the gastric 
acidify. 

2. Therefore, the relief of the pain must h.ave been 
secured in a different manner than simply by means 
of .an .antacid action. 

3. We have no right to spe.ak of an ant.acid action 
in connection with .any one of the four agents te.sted. 
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T he use of phenol red in gastric analysis, for the 
purpose of determining quantitatively the pro- 
portion of residual test-meal present in a sample of 
gastric contents, was first introduced by Gorham 
(1923). Since then this pigment has been used as a 
dilution indicator more extensively than any other 
substance. A method for the quantitative estimation 
of phenol red in the presence of bile and protein sus- 
pensions has been described by Wilhelmj and his co- 
workers (1933, 1936). On preliminary investigation 
of this method we found it to be unsatisfactoi'y for 
the following reasons: (1) It frequently requires the 
application of a subjective color correction in advance 
of a colorimetric determination. This correction in- 
volves the addition of a variable volume of phenol red- 
picric acid solution to the colorimetric standard, in 
order to adjust the tint of the latter to that of the 
unknown. (2) When concerned wth bile-containing 
specimens, the use of this correction procedure 
necessitates the preparation of a different colorimetric 
standard for each such sample. (3) In the presence 
of dark green bile it may be impossible to make this 
correction at all. (4) Finally, although the authors 
stated that the procedure yields quite accurate results, 
no data were cited to indicate its quantitative re- 
liability. 

In order to eliminate the need for this subjective 
correction, we have developed a simple quantitative 
procedure for the simultaneous removal of protein and 
bile pigment without loss of phenol red. The procedure, 
with but minor modifications, has been in use in our 
laboratory for well over a year, during which period 
it has continued to give us very satisfactory results. 
At no time has it failed to remove bile pigment com- 
pletely from the specimen. Likewise, Shay and his 
associates (1938) have found it satisfactory in their 
studies. We are therefore presenting the following de- 
tailed report of the method and its reliabilitj'. 

PROCEDURE 

The procedure is based on the Somogyi (1930) 
method for removal of blood proteins. In addition to 
the test-meal (which contains 40 mg. of phenol red per 
liter), the required reagents are finely powdered CaO 
(50 mesh), NaOH solution (0.6 N), ZnSO^ solution 

*Thl3 inreslication was supported in port by a prant from the Fried- 
■ sam Foundation, 

From the Laboratories of the Mount Sinai Ilospilal, Kew York, 

A preliminary* report of this work was presented in the Prve. Soe. Exp. 

moL Mcrl., 36. 663. 1937. 
submitted January 6, 1940. 


(0.3 N), and Na^PO^ solution (0.5 N). Successive 
steps in the determination are as follows: 

1. The gastric specimen, containing phenol red, 
must first be centrifuged for about 10 minutes at 2500- 
3000 R.P.M. This serves also to remove all coarse 
particles preliminary' to acidity and chloride determi- 
nations. 

2. To 5 ml. of the centrifuged .specimen in a 15 
ml. centrifuge tube add enough of the CaO (with 
stirring) to neutralize the gastric HCl and to make 
the solution distinctly alkaline to phenol red. E.\cess 
CaO does not interfere with the subsequent procedure. 

3. Add one ml. of the NaOH solution, mix, and 
then add 2 ml. of ZnSO^ solution with shaking. Keep 
the tube stoppered yvith a rubber cap until after the 
next step. 

4. Let stand for 15 minutes and then centrifuge 
for 10 minutes. 

5. Transfer 5 ml. of the supernatant fluid to an- 
other 15 ml. centrifuge tube; add 3 ml. of Na,PO^ so- 
lution to precipitate the excess Zn and simultaneously 
to adjust the pH to a value suitable for colorimeti-y 
{circa 12). 

6. Centrifuge again for 10 minutes and filter care- 
fully' with suction through a small Hirsch funnel, dis- 
carding the first few drops of filtrate which may' con- 
tain traces of solid. Shay employs decantation instead 
of filtration at this stage; in our e.xperience, however, 
the latter is more reliable. This filtrate is now ready 
for colorimetry. 

7. As a standard of reference, use a portion of the 
original test-meal which has been subjected to the 
same preparatory treatment as the unknowns. Follow'- 
ing the final adjustment of pH by the addition of 
KaJPO^ and filtration, this solution can be diluted 
quantitatively so that its phenol red concentration \rill 
conform to the rule that the colorimeter readings for 
standard and unknown must never differ by' more than 
± 50 per cent of each other. However, if the required 
precision need be no better than 1 per cent of the 
initial test-meal concentration, a single reference so- 
lution, made by four-fold dilution of a portion of the 
test-meal and subjected to the above procedure, can be 
used for comparison with any unknown independently 
of its concentration. Evidence in justification of this 
is presented below. 

8. In the case of solutions of very low phenol red 
concentration, difficulty may be encountered in match- 
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inp the colors because of their low intensity. This 
difTiculty can be overcome by the method of Wilhelmj 
and Baca (1938), who mix a convenient volume of 
such an unknown with an equal volume of the original 
test-meal, and then use a 5 ml. portion of this mixture 
instead of the unknoum itself for the determination. 
The value for phenol red concentration in the original 
specimen is then equal to tw'ice the observed value, 
minus the concentration in the test-meal. In our 
laboratory we have found that the use of a green 
Wratten color filter (No. D) obviates the need for this 
mixing procedure — particularly since our maximum 
concentration of phenol red is higher than Wilhelmj’s 
(40 mg. per liter as against 15). Likewise, as Shay 
has pointed out, the use of such a filter increases the 
ease of color-matching throughout the entire concen- 
tration range, and we now use it routinely in conjunc- 
tion with an electric bulb of suitable luminosity. 

9. The concentration of phenol red in the specimen 
is calculated in the usual way from the known value of 
the widibdcd test-meal, which is determined in dupli- 
cate like any of the unknown specimens. If Ru and Rt 
represent the colorimeter scale readings for unknown 
and test-meal respectively, and Pu and Pt represent 
the corresponding concentrations of phenol red, then 

Rt 

Pu = Pt X — 

Ru 

If it be desired to determine directly the proportion 
of test-meal (ft) present in each fraction, this can be 
calculated by the equation 

Rt 

ft = — 

Ru 

RELIABILITY OF THE METHOD 

In order to determine the reliability of the fore- 
going method, we performed an extensive series of 
determinations on various solutions of known compo- 
sition, and studied the frequency distribution of the 
individual errors (expressed in mg. per liter) of the 
series. In these solutions the phenol red concentration 
varied from 40 to 0.5 mg. per liter. The indicator was 
mixed with either egg albumen, gastric secretion ob- 
t.ained from canine pouches, Liebig’s extract, or human 
stomach contents of varying characteristics (i.e., high 
or low mucus content, extremes of acidity, and bile 
content varying from thick dark green to complete 
absence). From the statistical summary of this fre- 
quency distribution presented in Table I, it is evident 
that the errors are uniformly distributed about zero; 
the mean (with regard to sign) is -t- O.OOG, with a 
standard deviation of ± 0.02, and the mode is ~ 0.016 
(all in terms of mg. per liter). Furthermore, although 
the range is — 0.6 to -f- 0.9, only four of the 108 
values are greater than t 0.4. Hence, except for an 
occasional excessively large error, such as would 
probably be detected in a pair of duplicate determi- 
n.ations. the maximum error may be taken as 0.4 mg. 
per liter or 1 per cent of the initial concentration of 
phenol rod in the test-meal. In analytical practice the 
precision of a method is be.st evaluated in terms of the 
standard deviation (or the probable error). For these 
lOS errors the .standard deviation is — 0.22 mg. per 
liter, and in future discu.ssions of the precision of the 
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phenol red method we shall use this value as a measure 
of its reliability.* 

Recently Wilhelmj and Baca (1938) compared the 
reliability of our method with that of their own, 
by performing duplicate determinations with both 
methods on each of a series of gastric specimens of 
unknown phenol red content. They concluded that "the 
two methods are about equally reliable,’’ provided that 
specimens of low phenol red concentration be mixed 
with an equal volume of test-meal before starting the 
determination by either procedure — as described above 
in paragraph 8 of the section on PROCEDDRE. In 
this comparison, ‘‘equal reliability” was inferred from 

Table I 

Errors in phenol red determinations. A statistical 
suniniarv of the frequency distribution of the errors 
(E) in a series of single determinations on a variety 
of phenol red mixtures which contain gastric se- 
cretion, human stomach contents, bile, Liebig’s ex- 
tract, etc. (E = calculated concentration — observed 
concentration) 


Statistical 

Constant 

Value 1 

1 

Comment 

1. Number of de- 
terminations 

1 

108 

1 

Actual concentrations of phenol 
red were In the range 0.5-40.0 
mg./liter. 

2- Standard devi- 
ation 

(T 

rt 0.22 

mg./liter 

This constant is used as a 
measure of the reliability of the 
analytical procedure. 

3. Mean (E> 
error 

-f 0.006 
mg../liter 

This constant represents the 
mean of the entire distribution of 
errors, with due regard to sisn. 

4. Standard error 
of £ 

(Of) 

i: 0.021 
mg./liter 


5. Mode 

— 0.016 

Of the 108 values, 29 were 0.0 
and 42 were 0.1 mg./liter. 

6. Range of error 

1 — 0.6 to 

' + 0.9 

mg./liter 

1 

Of the 108 values, only 4 were 
greater than 0.4 ms./llter. 


the agreement of two such values to within ± 4 per 
cent of the initial concentration of phenol red in the 
test-meal — such agreement having been obtained in 57 
out of a total of 65 specimens (i.e., 88 per cent of all 
those studied). Actually, such a comparison of two 
methods tells nothing about the reliability of either, 
unless the two observed concentration values can be 
compared -with a third, "true” value which is known 

*Thcae observations were made with the aid of a new KIctt colori- 
meter. Prolonged use of this instrument, however, has BU^gested that 
this standard deviation may be increased somewhat by the u«o of an 
old^ colorimeter. Since Shay (1938) has confirm^ our estimates of 
reliability with the use of a rhot^eloctrlc colorimeter, we are now 
invcsticatint; the possible adaptation of such an instrument for our 
own purposes. 

A value of 0.22 mg./liter (0.55% of the test-meal concentration) for 
the precision measure of this method may impTc«R the reader as being 
very low for any procedure involving the Use of an ordinary colori- 
meter. Several facts of statistical significance must be borne in mind, 
however. In the first place, the entire range of error (— O.C to -fO.9) 
corresponds to a maximum error of 2.3% of the test-meal concentra- 
tion, which value is more in harmony with common experience. The 
(f — value, on the other hand, indicates a range of error within which 
only about Iwo-thirds of all the errors may he expected to fall; a range 
of error e<iual to twice (f will Include approximately 05% of all obser- 
vable errors; thrice (J" will include about 99.7%, etc. Furthermore, the 
O’ — ^%'nluc Is given as per cent of the test-meal concentration (*10 
mg./Iilcr) , but if It wore expressed in relation to the individual ohser''e<l 
eoneentmtlons these perccnlarc values will bo ns high ns for the 

lowest concentmtion value Includeil In the distribution (i.e.', 0.22 di- 
vided by 0.5). 
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for each specimen independently of the analyses. No 
such true values were available in the experiments of 
Wilhelmj and Baca because of the nature of their 
.specimens. Since, in our laboratory as well as in that 
of Shay, our method rarely results in an error of more 
than 1 per cent of the initial concentration (± 0.4 mR. 
per liter in 40), it must be inferred either that Wil- 
helmj's method is considerably less reliable than ours 
or else that his technicians have not been able to take 
full advantage of our technique. The latter possibility 
• is suggested also by the following facts: (1) Wilhelmj 
and Baca report the occasional failure of the Zn(OH).j 
to remove all bile pigment, and (2) they report con- 
siderable difficulty in reading the more dilute phenol 
red solutions treated by our method, unlc.ss these 
solutions had previously been mixed with an equal 
volume of test-meal in order to increase the measure- 
able concentration of phenol red. Neither of these 
difficulties has been encountered in this laboratory. 

The importance of utilizing an analytical method 
which is good to within 1 per cent of the initial con- 
centration of phenol red will become manifest from a 
study of the way in which the analytical errors are 
compounded in the course of a gastric analysis based 
on the dilution indicator technique. This problem will 
be discussed at length in the next paper of this series. 

DISCUSSION 

The pH requisite for colorimetry. It is generally 
known that phenol red loses its color rapidly in a 
strongly alkalinized solution (Lubs and Acree, 1916; 
Thiel, 1929). Thus, in the presence of 1.0 N NaOH, 
we have found that a measurable amount of color is 
lost during the first half hour, whereas in 0.1 N and 
0.01 N NaOH the color is stable for at least six hours. 
On the other hand, if the pH be not high enough, the 
color w’ill be incompletely developed in the fii’st place 
because of incomplete conversion to the salt form. Ac- 
cording to the pH-dissociation curve for phenol red 
(Clark, 1938) the indicator develops its maximum 
color at about pH 10; we have confirmed this by a 
colorimetric comparison of three phenol red solutions 
of identical concentration and of pH values of 10, 11 
and 12 respectively. Hence, the final pH must be no 
less than 10, and not much greater than 12. Since the 
pH of the Na^PO, solution is in the neighborhood of 
12, this reagent serves simultaneously to precipitate 
e.xcess Zn and to adjust the final pH to a value suitable 
for colorimetry. 

The colorimetric standard of reference. In preparing 
the reference solution, the use of the original test- 
meal, rather than a pure solution of phenol red, is 
chiefly a matter of convenience. In the case of a 
Liebig’s extract test-meal, however, it has the par- 
ticular advantage that color diiferences which arise 
with a standard containing only phenol red will be 
minimized with a standard prepared from the test- 
meal itself, because of the presence of the colored ex- 
tractives in both colorimeter cup.s. Such a standard, 
if undiluted, would correspond to an initial pre-treat- 
ment concentration of 40 mg. per liter — ^the highest 
value likely to be encountered in a series of determi- 
nations. In order to adhere to the accepted principle 
(Peters and Van Slyke, 1932) that the concentration 
of standard should never deviate from that of the un- 
known by more than ± 50 per cent, the reference so- 
lution must be diluted to an extent determined by each 
specimen. The resultant precision should be of the 


order of ± 1 or 2 per cent of the observed concentra- 
tion value for each specimen. If, however, a precision 
of ± 1 per cent of the original test-meal concentration 
— corresponding to an absolute value of ± 0.4 ;np. per 
liter and independent of the individual concentrations 
— ^is all that is required, then it suffices to dilute the 
test-meal 4 times before subjecting it to the Zn treat- 
ment and to use this standard throughout the series 
of determinations. Table II demonstrates the agree- 
ment between calculated and observed concentration 
values obtained when such a single colorimetric 
standard (corresponding to a pre-treatment concen- 
tration of 10 mg. per liter) was employed throughout 


Table II 

Agreement between observed and calculated values for 
phenol red concentration, when the colorimetric 
standard corresponded to a fixed value of 10 mg. 
per liter 




Pu 

Pu 


Series 

Hr 

(cale’d) 

( obs’d ) 

K 


mm. 

nig./lilcr 

mjr./Hter 

mir./Iitcr 


20.0 

20.0 

20.0 

0 


20.0 

18.0 

17,9 

4- 0.1 


20.0 

IC.O 

16,1 

— 0.1 


20.0 

14.0 

13.9 

-f O.l 


20.0 

12.0 

11.9 

4- O.l 


20.0 

10.0 

0.0 

•i- O.l 


20.0 

9.0 

8.9 

-f- 0.1 

' I 

I. 





20.0 

8.0 

S.O 

0 

Zine 

treatment 

20.0 

7.0 

7.1 

— o.l 

omitted 

20.0 

0.0 

G.Q 

0 


20.0 

S.O 

5.0 

0 


20.0 

4.0 

4.0 

0 


20.0 

3.0 

3.0 

0 


10.0 

2.5 

2.6 

0 


1 0.0 

2.0 

2.0 

0 


10.0 

1.5 

1.5 

0 


r>.o 

J.O 

1.0 

0 



e 




Mean (without regard 

to sign) 

0.04 


30.0 

1 0.0 

39.9 

0.1 


20.0 

30.0 

29.7 

-f 0.3 


20.0 

20.0 

19.9 

-f O.l 


20.0 

10.0 

lO.l 

— 0.1 

IX. 




20.0 

8.0 

8.0 

0 

Zinc 

treotmont 

20.0 

c.o 

— 0.1 

C.l 

includcfl 




15.0 

4.0 

4.2 

— 0.2 


10.0 

3.0 

3.3 

— 0.8 


6.0 

2.0 

2.1 

— O.l 


5.0 

1.5 

1.0 

— o.l 


S.O 

1.0 

1.2 

— 0.2 


Mean (without regard 

to sign) 

0.15 


COLUMN headings 
R* — coloriTnt»ter niadlnji <lcU rtavW), 

I*u — Concentration of phenol red in unknown (right cup) Mean of 

two determinatioTiiS. 

E — Error = Pu (calc’d) — Pu (obs’d). 

^ . COMPOSITIOK OF SPECIMENS 

Scries I — Test-meal consists of 40 mg, of phenol red in water So- 
e » TT nnalj-Bis arc mixtures of tcit-meal and water. 

Series H~TMt-meal consists of 40 mir. of phenol red and 20 mt:. of 
l^ieh}f:8 extract in faBtitic stomach contents. Solutions for 
analysis are mixtures of test-meal and stomach contents. 



202 


American Journal of Digestive Diseases 


Volume VII 
Numbee 6 


the experiment. In the first series, solutions were used 
which contained only phenol red and were not sub- 
jected to the Zn treatment. In the second series of 
this table, all the solutions were prepared from a test- 
meal which contained fasting stomach contents, phenol 
red (40 mg. per liter), and Liebig’s e.xtract (20 mg. 
per liter), by diluting the test-meal with additional 
quantities of stomach contents; furthermore, all so- 
lutions of the series were subjected to the Zn precipi- 
tation treatment before being read. From the last 
column of the table, it is manifest that the discrepancy 
between observed and calculated values (i.e., the 
error) never e.xceeded ± 0.3 mg. per liter. 

CONCLUSION 

A method has been described for the quantitative 
determination of phenol red concentration in specimens 
of stomach contents which contain Liebig’s extract, 
bile, mucin, and other protein substances — such as 
would bo obtained in the course of a gastric analysis 
in which phenol red is used as a dilution indicator. 
All interfering substances are removed adequately for 
colorimetry, without appreciable loss of the indicator. 
The reliability of the method was established on a 
series of individual determinations on 108 mixed 


specimens, prepared with various proportions of a 
test-meal containing 40 mg. of phenol red per liter. 
The standard deviation of this distribution was ± 0.22 
mg. per liter. The mean error (with due regard to 
sign) was + 0.006 and the mode was — 0.016 mg. per 
liter. Although the range of errors was — 0.6 to + 0.9, 
only four of the 108 error values were greater than 
± 0.4, or one per cent of the concentration of phenol 
red in the test-meal. 

The authors wish to express their thanks to Dr. 
Harry Shay for the improvements in technique sug- 
gested by him and also for his confimation of the 
quantitative reliability of the procedure. 
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The Use of Phenol Red as a Dilution Indicator in Gastric Analysis* 

By 
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T he importance attached to the dilution indic.ator 
technique in gastric analysis is manifested by the 
fact that eflorts in this direction were first reported 
more than 40 years ago in a paper by Jlatbieu (1896). 
Since then numerous attempts have been made to use 
such a technique for the purpose of estimating the 
proportions of test-meal and secretion in a gastric 
analysis specimen, and for the coiTection of acid and 
chloride concentrations for dilution by the test-meal. 
The difficulties inherent in the development of the di- 
lution indicator method, and particularly the difficulty 
in finding a suitable substance to be used as the indi- 
cator, have sometimes seemed almost insurmountable. 
Not until Wilhelmj and his co-workers adopted the 
use of phenol red (phenolsulfonphthalein) for this 
purpose — originally introduced by Gorham (1923) ten 
years before — did it appear as if these difficulties had 
finally been overcome. Their development of the tech- 
nique and their numerous reports of its persistent use 
since 1933 for the investigation of various problems 
in the gastric physiologj' of dogs have been well 
.summarized in two articles in this Journal (Wilhelmj, 
Finegan and Hill. 1937; Wilhelmj, 1937). 

In view of the inadequacy of phenolphthalein as a 
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dilution indicator, (Hollander, Fenner and Saltzman, 
1937), and the success which Wilhelmj appeared to 
have \vith phenol red, we decided to adapt the dilution 
indicator technique to a study of the secretory curves 
on human subjects, with and without apparent gastric 
disease. A preliminary investigation of the possible 
loss of phenol red in the human subject (both normal 
and pathological) by gastric absorption, chemical 
change, or preferential staining of the gastric mucosa, 
demonstrated the absence of such losses of the pig- 
ment, thus enhancing the reliability of its use for our 
purpose (Fenner, Hollander and Saltzman, 1938) . Ac- 
cordingly we performed a series of such analyses 
using several kinds of test-meals. The resultant acidity 
and chloride curves, uncorrected for test-meal dilution, 
were in no way different from what we anticipated 
from analyses with gruel (without phenol red) as test- 
meal. The corrected curves, however, yielded values 
for the concentration of chloride in the secretion 
which in most instances were startlingly high. Since 
a minute investigation of the nature and causes of 
these high values is impossible on human subjects, it 
was decided to study the phenomenon on dogs instead. 
In the present report, therefore, we present our obser- 
vations on human subjects and indicate the possible 
reasons for these peculiar results. Subsequently, we 
shall report on our similar experiences with dogs and 
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tile technique we have employed to overcome the difii- 
cultie.s which the.se e.xperience.s pre.sontecl. 

METHODS 

The gastric analyses were performed with but minor 
variations in the usual fractional technique. With the 
subject in the fasting slate, a Rehfuss tube was pa.ssed 
and the fasting contents were aspirated completely. 
The stomach was then washed by introducing 100 
ml. of the test-meal and reaspirating as quickly as 
possible; a specimen of this wash fluid was retained 
for analysis. Following this, 300 ml. of the test-meal 
was introduced; at 15 minute inteiwals thereafter, the 
entire stomach contents were removed and mixed, a 15 


nation, we used the analytical procedure de.=cribed in 
the previous article (Hollander and Penner, 1910). 
From the concentration values so obtained, we calcu- 
lated the proportions of test-meal and of secreted fluid 
in each gastric sample; also the actual concontr.ations 
of chjoride and acid in the secretion contained in eack 
gastric sample; also the actual concentrations of 
chloride and acid in the secretion contained in eacl: 
such sample (i.e., the concentrations conrctcd for di- 
lution by the tcsi-mcal). 

The calculations were performed by means of 
formulae Cl), (2) and (3), in which: 

Co = the concentration of chloride (or acid) in any 


PROPORTIOn OF TEST-MEAL IM EACH SPECIMEN 


.709 .932 .804 .750 .571 - .148 



Fig. 1. Gastric analysis (total acidity and total chloride) curves with and without 
correction for dilution by the test-meal. Experiment K-14. Subject: JI. S. Test-meal: 
Alcohol = IVc, phenol red = 40 mg. per liter volume = 300 ml. 


ml. portion was retained for analysis, and the re- 
mainder was retuiTied to the stomach. This procedure, 
which has the advantage of yielding truly representa- 
tive specimens of the entire gastric contents, was con- 
tinued until no more fluid could be obtained. Four 
different test-meals were employed — water, 3.5 per 
cent alcohol, 7 per cent alcohol, and 6.7 mg. of caffeine 
per liter — each containing 40 mg. of phenol red per 
liter. In general, two fractional analyses were per- 
formed with each test-meal on each of 3 subjects, 
making a total of 26 series in all. 

Each specimen was analyzed for free and total 
acidity, total chloride concentration, and phenol red 
concentration. For the two former we employed our 
usual semi-micro methods; for the phenol red determi- 


gastric sample (hereafter called the observed concen- 
tration). 

Cs = the concentration of chloride (or acid) cor- 
rected for test-meal dilution, i.e. the calculated con- 
centration in the mi.xed secretion without test-meal 
(hereafter called the corrected concentration) , 

Po = the concentration of phenol red in the gastric 
sample (hereafter called the observed concentration of 
phenol red). 

Pt = the concentration of phenol red in the test- 
meal (called the initial concentration of phenol red). 

ft = the proportion by volume of test-meal in the 
gastric sample. 

= the proportion by volume of mixed secretion in 
the gastric sample. 
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Then, from the obser\-ed values for Co, Po, and Pt 
we have:* 

Po 

ft = — (1) 

Pt 

Pt - Po 

fs = 1 - ft = (2) 

Pt 

Co Co Pt 

Cs = — = (3) 

fs Pt — Po 

If the test-meal contains titratable acid or chloride, 
formula (3) for Cs becomes somewhat more compli- 
cated, but this does not apply in the present situation. 

The three subjects for this study were all male 
workers in our laboratory, who presented no symptoms 
referable to the difiestive tract and were in excellent 
general health for the duration of the experiments. 

OBSERVATIONS 

In general the cui-ves for the observed concentra- 
tions were not particularly different from what one 
might e.xpect in the course of any ordinary fractional 
analysis. In the case of the series with water test- 
meals, the specimens recovered were fewer in number 
.and smaller in size than with the other test-meals — 
particularly the alcohol meal. Hence it was not possible 
to determine the phenol red concentrations on any ex- 
tensive series of specimens with the water meal unless 
histamine or some similar stimulus were used in con- 
junction with it. 

The results Of a single illustrative experiment with 
a 7 per cent alcohol test-meal are presented in Fig. 1. 
The broken lines represent the ohsci-vcd concentrations 
of total acid and chloride; the corrected concentrations 
are represented by the unbroken lines. The proportion 
of test-meal (ft) in each specimen is indicated at the 
top of the graph. Although the broken line graphs are 
both reasonably normal, the obseiwer is struck by the 
fact that one of the 5 corrected acidity values and 4 of 
the corresponding chloride values are well above 165 
mN — a value which, as we have previously shown, 
corresponds to the concentration of IICl in pure parietal 
secretion in dogs, and which represents the approxi- 
mate concentration of HCl and NaCl solutions which 
are isotonic with the blood and tissue fluids. This obser- 
vation is in no way fortuitous, for of the 49 specimens 
in which we were able to determine the phenol red con- 
centration as well as acidity and chloride value.s, 6 (12 
per cent) g.ave corrected acidity values greater than 
165 and 28 (57 per cent) gave corrected chloride con- 
centrations above this physiological limit. The highest 
values obtained were 209 mN for total acidity 
(Experiment K-23) and 750 mN for total chloride 
(Experiment K-33) ; the latter corresponds to a so- 
lution which is more th.an 4 times the isosmotic con- 
centration of blood. 

Now. the occurrence of such h>-pertonic values can 
be n.=cribod to either or both of two re.asons: (1) there 
may actually exist in the unoperated stomach a se- 
cretion, the total osmotic concentration of which is so 
high a.s to be four or more times that of blood: and 
(.2) absorption of fluid may occur through the gastric 

<TVr mathFrrs.itifal for formulive will b** published clse- 

wh^Tv, tf'Cfther with a diw-mslon of the analytical errors inherent 
I-. the dilution indicator technifjuc (Hollander and GlicVstein, I9t0). 


mucosa, thus increasing the apparent concentration of 
chloride and acid in the secretion as it is measured by 
this method. So far as we know today, no such hyper- 
tonic secretion passes into the gastric cavity from the 
stomach mucosa itself or through either gastric orifice. 
On the other hand, there already is considerable evi- 
dence in the literature which demonstrates the ability 
of the gastric mucosa to absorb water, although some 
investigators have maintained that such absoi-ption 
does not occur. It may be objected that the volume- 
rate of absoiT3tion is so low, compared with the total 
volume of secretion and test-meal present in the gastric 
cavity, that this factor is quantitatively negligible. 
The argument is fallacious, however, for it can be 
shown that the mathematical process employed to con- 
vert observed concentration of chloride or acid to 
corrected concentration — represented by equ.ation (3) 
— applies the entire burden of this absorption to the 
secretion and not at all to the test-meal, and thus 
magnifies its influence in this regard. 

In order to demonstrate how this happens, without 
going into a detailed mathematical proof of it, let us 
suppose that 100 cc. of a chloride-free test-meal (con- 
centration of phenol red equal to 40 mg. per liter) is 
introduced into an empty stomach for a defined period 
of observation, and that during this period 10 ml. of 
parietal fluid (concentration of HCl equal to 165 mN) 
is secreted and 5 ml. of water absorbed. On complete 
withdrawal of the mixture at the end of this period 
we will have the following: 

Vo = volume of gastric sample = 105 ml. 

Po = observed concentration of phenol red = 38.1 
mg. per liter 

Co — observed concentration of chloride = 15.7 mN 
Pt = initial concentration of phenol red (in the 
test-meal) = 40 mg. per liter. 

By calculation, using equations (1), (2) and (3), 
we have: 

ft = proportion of test-meal in the gastric sample 
= 0.952 

fs = proportion of secretion in the gastric sample 
= 0.048 

Cs = concentration of chloride in the secretion = 
330 mN 

Note that this value for Cs is double the actual con- 
centration. However, if water absorption is assumed 
not to occur at all we will have: 

Vo = 110 ml. 

Po = 36.36 mg. per liter 
Co = 15.0 mN 
and by calculation 
ft = 0.909 
fs = 0.091 
Cs ■-= 165 mN 

In this case, the value for Cs is e.xactly equal to the 
true value for the secretion. Hence, an absoi-ption of 
5 ml. of fluid from a mixture of 100 ml. of test-meal 
and 10 ml. of secretion would make the apparent 
volume of secretion equal to 5 ml. (i.e. 10 — 5) and so 
make all the corrected concentration values (i.e., the 
apparent values for concentration of chloride and acid 
in the secretion) just double the actual values for the 
secretion as it was elaborated by the mucosa. 

A careful search of the data published by.Wilhelmj 
and his associates from 1933 to the present, revealed 
that such hypertonic values were encountered in their 
dog experiments also — both with whole stomach 
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pouches and with unoperated dogs on which the 
fractional analysis technique was employed (Wilhclmj, 
O’Brien and Hill, 193G). In two instances the value 
for total chloride in the secretion was well over 300 
mN. Without adducing any supporting evidence, these 
investigators have accepted such hypertonic chloride 
values as cadence of the occurrence of fluid absorption 
by the stomach, but they have neglected the influence 
of this absorption on their corrected concentrations 
and therefore on their final conclusions. If absorption 
be the true explanation for these high values, it 
follows that all such estimations of acid and chloride 
concentraiiom in the total gastric secretion, the non- 
acid secretion or “extra fluid,” the acid fluid, or the 
fluid regurgitated from the duodenum, must all con- 
tain serious errors. The same holds true for esti- 
mations of the corresponding volumes as they are per- 
formed b.v Wilhelmj, Neigus and Hill (1934), nor does 
there seem to be any way of correcting these concen- 
tration and volume values for such fluid loss, inasmuch 
as the volume-rate of absoi-ption must be highly 
variable and generally unknown. On the other hand, 
estimations of total amounts of acid and chloride (in 
contradistinction to concentrations) are not influenced 
by water absorption per se, unless the water loss be 
accompanied by absorption of acid or neutral chloride. 

Thus we are faced with what may prove to be an 
insurmountable complication in the application of the 
dilution indicator technique, a complication which in- 
validates many of the conclusions already drawn from 
data obtained by this method. Hence, it becomes neces- 
saiy to determine whether the foregoing observations 
are really due to fluid absorption. If it be so, it is 
essential that we discover what steps if any can be 
taken to eliminate, or minimize the magnitude of this 
absorption. Because of the groat number of ga.stric 
analyses which must be performed in the course of 
such an investigation and the consequent strain on the 
subjects, we have interrupted the present study on 
man in order to continue it on dogs with unoperated 
stomachs. It may be that the present difliculties can 
be satisfactorily resolved b.v suitable modifications in 
technique, and if such experiments demonstrate this 


to be so we plan to make use of the modified procedure 
in a continuation of the study of patients with various 
types of gastric disorder. 

SUMMARY AND CONCLUSION 
An attempt was made to apply the dilution indicator 
technique with phenol red to fractional gastric analy- 
sis in man, using various test-meals. When correction 
was made for dilution of the parietal cell secretion by 
the test-meal, it was found that a significant number 
of observations yielded corrected values for both total 
acid and total chloride which were well above 165 mN. 
Several of these corrected chloride values were even 
gi-eater than three times the isotonic concentration 
(i.e., 495 mN). Similar values have been noted by 
Wilhelmj and his co-worker.s in their e.xperiments with 
dogs. Since in dogs it is known that the parietal cell 
secretion is isotonic with blood and tissue fluids, and 
all evidence points to the same situation in man, we 
feel that the hypertonic corrected values for acidity 
and total chloride may be the result of water absorp- 
tion from the stomach. This circumstance, and the 
fact that the degree of water absorption is unpredict- 
able, introduce an error into the dilution indicator 
technique which we do not yet know how to eliminate. 
These facts render clinical application of the dilution 
indicator technique of doubtful value at the present 
time, and further investigation is now being carried 
on with dogs in an effort to establish the source of 
these abnormally high values and, if possible, to find 
a way of correcting the errors resulting from their 
occurrence. 
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Psychic Gastric Secretion in Man* 


By 

ARTHUR L. BLOOMFIELD, M.D. 
SAN FRANCISCO, CALIFORNIA 


F ollowing the work of Pavlow (l) on con- 
ditioned reflexes in animals a good many studies 
have been made of human “psychic” secretion. The 
usual procedure has been to allow the subject to see, 
smell or chew attractive foods and to measure the 
gastric secretion in comparison with a previous control 
observation. In some cases unpleasant stimuli such as 
bad odors have been used and one witer claims to 
have exposed his patients to sensations of “disgust, 
sadness, fear, rage and pleasure” (2) to determine 
the effect on gastric secretion. None of these e.xperi- 

^^From the Dcpntlment of Moillcint*. Stanford University School of 
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ments has been carried out with satisfactor.v methods 
and at most one can conclude that various stimuli may 
be followed by increase or by diminution in the flow 
of juice. The older literature is reviewed b.v Carlson 
(3) and by Babkin (4) and among recent papers one 
may refer to those of Schaverin and Ostrovidowa (5), 
of Garin, Roment, Amie and Delorme (G), of Majus 
and Forges (7), of Wittkower (2), and of Necheles 
and JIaskin (8). It is of intere.st that we have been 
unable to find any account of the effect on gastric 
secretion of suggestion of food without actual sight 
or smell of it c.xcept in a few patients under hjTmosis, 
In the rather unsatisfactorj- reports of Wittkower (2) 
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Table I 

Complete protocol of an experiment on psychic se- 
cretion. Patimt A. L. (No. A5SD02). Diagnosis 


peptic 

nicer of lesser curvature 



1 

No. { 

( 

CC. 

Juifo Pep 
lO-Min. 

Cliamctcp of Juice | 

1 

Free 

HCl 

Total 

Acid 

1 ! 

1 

f.O 

Slightly liile tingeJ — 
frjsting content 

0 

20 

2 1 

11 

Slucoitl with very faint 
bile tinge 

0 

20 

3 1 


j Colorless fluid with 

1 some mucus 

0 

20 

4 

G 1 

1 ColorloBs nuid-~^mnll 
’ .THiount of mucus 

20 

42 

i 

1 

Colorlc-vS fluid— «mall 
amount of mucus 

IS 

1 38 

1 

30 

Colnrlo<«.'« fluid— fimnll 
amount of mucus 

16 

34 


Comment: After removal of the faslinfr contents there was a email 
amount of continuous (basal) gecrelion. During period No. C, the test 
period for psychic eecretion, there was a prompt response to dtscosslon 
of the patient's favorite fo^s with increase of volume from 5 cc. to 
30 cc., but there was no increase in acidity. 

and of Oulorino and Jaso (9) the results were said to 
bo variable. During the course of studies of basal 
pastric secretion we have been impressed by the active 
flow of juice which occurs in some people without any 
of the usual forms of test-meal or stimulus. It seemed 
desirable to supplement those observations by an ex- 
ploration of the effect of psychological stimuli. It was 
thought that the results of a histamine test, a measure- 
ment of basal secretion and of “psychic secretion” 
would give a much more useful picture than either 
one alone. However the tests of psychic secretion wei'c 


of enough interest to justify a brief separate report, 
which is herewith presented. 

METHODS 

The subjects were all at rest over night in the 
hospital. Under conditions as nearly “basal” as 
possible a small tube was introduced into the stomach 
and the juice obtained by continuous aspiration was 
collected over successive ten-minute periods. lYhen the 
secretion had reached an approximately constant basal 
level the examiner, during a final ten-minute period, 
discussed with the patient the subject of his favorite 
foods and the methods of preparing and serving them. 
The volume and acidity of the juice during the control 
and tost periods was compared. The patients did not 
actnally sec, smell or taste food. 

RESULTS 

The general plan of the experiments is best brought 
out by a complete protocol of one case (see Table I), 
but all the. observations may be summarized more 
briefly. (Table II, Chart 1). It is seen that in all 
cases except Nos. 10 and G, in which the changes were 
within the limit of error, there W’as an increased flow 
of juice during the test period. Aside from Case 8, in 
which the extraordinary outpouring of secretion was 
an exception, the absolute increase varied from G cc. 
(Cases 9 and 11) to 24 cc. in Case 1. In proportion to 
the control period the flow was increased nearly G fold 
in Cases 8 and 1, and was tripled in Case 4, but as a 
rule the test period yielded less than double the con- 
trol. The increase bore no definite relation to the 
control level. It is of interest that the changes in 
acidity were very much less striking than the acceler- 
ated rate of secretion. In Cases 2 and 13, and to a 


Table II 

Summary of experiments on psychic secretion 


' 1 


Control Period 


Tost Period 



Ca*c 

No. 

j Diagnosis 

Volume 

1 

Free 

nci 

Total 

I Acid 

Volume 

Free 

HCl 

Total 

Acid 

Remarks 

1 

Peptic ulcer les.'^cr 
etmature 

5 

18 

33 

30 

16 

34 

Marked increase In volume but no definite 
change in acidity in spite of the low initial 
vnluc. 

" 1 

Adhesion^ and duo- 
denitis 

9 

30 

48 

24 

61 

72 

Marked increase in both volume and acidity. 
Diagnosis verifled nt operation. 


Duo<iennl ulcer 

10 

S4 

94 

17 

88 

96 

MtKlcrato increase in volume without change 
in acidity. 

4 ' 

Dufxlenal ulcer 

10 

114 

120 

29 

102 

112 

Marked increase in volume without change 
in acidity. 

3 

Ducylcnnl ulcer 

i 

11 

C2 

98 

20 

60 

102 

Markcfl Increase in volume without change 
in acidity. 

c 

Dumlenal ulcer 

13 

90 

95 

IC 

1 

98 

IDS 

i 

Very slight increase in both acid and 
\oIumc. 

7 

Dao«Icnal ulcer 

15 

46 

58 

25 

r.7 

1 70 

Motlerate increase in both acid and volume. 


Dui^lcnal ulcer 

15 

3C 

46 

85 

4S 

CO 

Immense increase in volume; moderate in- 
crease in acidity. 

0 

Ulc^r of Intestine 

lo 

73 ' 

S2 

21 

80 

90 

Moderate increase in volume and acidity. 

10 

Gastric ulcer I«-<cr 
curvature 

IG i 

! 

' 0 

10 

14 

0 

10 

No efTccts on volume or acid, but response 
to histamine. 

n 

Du<v}rnnt ulrcr 

17 

51 

67 

24 

1 

Cl 

71 

Slight increase in volume; no definite change 
in acidity. 

12 

^ Duodenal ulcer 

j 

* IS 

10 1 

20 

31 

20 i 

.34 

Moderate increase In volume; relatively 
large increase in aeidlty. 

13 

j I>u<>t!rr.al ulcer 

1 

20 

36 * 

52 

i 

CO 

1 

74 

Moderate Increase in volume; marked In- 
crease in acidity. 

14 

' Du<-<?r»'iil ulcer 


52 

CO 

j 

$ 35 ! 

1 

CO 

70 

1 

Mnrko<J increase in volume: slight Increase 
in aeidlty. 
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Table III 

Itclaiion of age of patient to psychic secretion 


CaPO 

No. 

Acc 

Control 

Volume of 
Secretion 
(cc.) Test 
Period 

Increase 

(cc.) 

9 

27 

13 

21 

G 

12 

30 

IS 

31 

13 

1 

33 

6 

30 

25 

10 

3G 

10 

1< 

— 2 

4 

38 

.0 

29 

19 

11 

38 

17 

24 

4 

G 

39 

13 

1C 

3 

3 

39 

17 

29 

12 

C 

40 

11 

20 

s 

7 

44 

15 

25 

10 

8 

49 

15 

S5 

70 

14 

53 

24 

35 

U 

2 

5G 

9 

21 

15 

13 

C2 

20 

27 



lessor extent in Cases 7, 8 and 12, there were moderate 
increases in total titratable acidity but for the most 
part the changes were negligible. In Cases 1 and 4 
there was even a slight decrease. No correlation was 
made out between changes in volume of secretion and 
acidity. In Case 1 for example with marked increase 
in volume there is a slight fall in acid whereas in Case 
13 with only slight increase in volume there is a con- 
siderable rise in titratable acidity. Finally it may be 
pointed out that in the few cases in which there was 


a distinct rise in acidity the initial acid value during 
the control period was relatively low. Whore the con- 
trol value for titratable acidity was in the vicinity of 
100 there was little further increa.se of acidity even 
when the flow increased on psychic stimulation. Case 
10 deserves special mention. This concerned a woman 
with a large peptic ulcer of the stomach which was 
eventually proved to be benign. On several occasions 
there was no free HCl under basal conditions and 
psychic stimulation was not followed by increase of 
volume or acidity, despite the fact that she was p.sy- 
chologically a hypersensitive person. After a full do.se 
of histamine volume of secretion rose from 16 cc. to 
29 cc. and acid from 0 to free 28 and total 60. 

It must be noted in connection with the vari.able re- 
sults reported above that the stimulus could not be 
made identical in each case. In some instances the 
patient simply enumerated his favorite food, in others 
he told how he prepared certain dishes, etc., etc. 

We have shown elsewhere that both the volume and 
acidity of gastric secretion decrease with advancing 
years if one averages the findings in large grouiis of 
people (10). It was necessary therefore to see whether 
age could explain variations in the present series. The 
results are tabulated from this standpoint in Table III 
and there is obviously no relation of psychic secretion 
to age. 

It would be of interest to make a technical study of 
the psyche of these patients in the attempt to relate 
the secretory response to psychological make-up. Un- 
fortunately this was not done in our cases. 

SUMMABY 

The effect of suggestion of palatable food on gastric 
secretion measured under controlled conditions is de- 
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20 

40 

10 

20 
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Ch.art 1. Psychic Gastric Secretion. (Lines = total acidity. Columns = volume 
of secretion: solid columns, control period; hatched, period of psychic stimulation). 
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scribed. The food was not actually seen, smelled or 
tasted. In 12 out of 14 subjects suggestion alone was 
followed by an accelerated flow of gastric juice. It was 
striking that the increase in volume of secretion was 
much more marked than the increase in acidity in con- 
trast to histamine stimulation which normally has a 
notable effect on acidity. This may be explained by 
the fact that psychic stimulation is transmitted to the 
stomach by way of the vagus whereas histamine acts 
directly on the secretory cells. 

The technique which we have described would lend 
itself equally well to study of the effect of unpleasant 
or indifferent stimuli and it would also be of interest 


to correlate the subject’s psychological make-up with 
his response to psychic stimulation. 
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Studies in Human Biliary Physiology* 

IV. Comparative Effects of Orally Administered Olive Oil, Oleic Acid and Glycerine, 
With and Without Bile Salts, on Ouantity of Bile Secretion 


By 

I. CHARLES ZUCKERMAN, Jf.D., MENDEL JACOBI, M.D., BENJAMIN KOGUT, M.D. 

and 

BERNARD KLEIN, M.A. 

BROOKLYN, NEW YORK 


I N a previous paper (1), we discussed the influence 
of the oral administration of whole bile on the rate 
and quantity of bile secretion of the normal liver. The 
choleretic eilect of whole bile, and more particularly 
bile salts has been ascertained beyond any question by 
many observers, prominent among whom have been 
Baldi (2), Paschkis (3), Rosenberg (4), Gumpi'echt 
(5), Pfaff and Balch (G), Doyon and Dufort (7), 
Joslin (8), Shafler (9), Pitini and Fernandez (10), 
Boehm (11), and more recently, Okada (12), Foster, 
Hooper and iniipple (13), Specht (14), Jlellanby 
(15), and Chabrol and Charronat (IG). Within recent 
years, combinations of bile salts and oleic acid have 
been used rather extensively where choleretic effects 
were desired, without much e.xperimental background 
to a.scertain the efficacy of such therapeusis. Okada 
(12) has .shown th.at sodium oleate after ingestion 
c.xerfed a stimulating effect on bile production, and 
Chabrol and Charronat (IG) have demonstrated that 
oleic acid as well as sodium oleate when administered 
into the duodenum caused a marked choleresis. Finkel- 
stein and Lipschutz (17) have attempted to show 
clinically that the feeding of bile salts and oleic acid 
by duodenal tube in humans resulted in a potentiation 
of the choleretic effect over that produced by bile salts 
alone. It is difficult, however, to evaluate this work 
bccau.se of the great error encountered in measuring 
biliary .secretion by means of duodenal tube collection. 
Moreover, these authors failed to take into consider- 
.ation the cholagogue effect of such medication on the 
gall bladder. Co Tui (18) has more directly ap- 
proached this problem by e.xperimenting on dogs with 
a common duct fistula and a segregated gall bladder. 
He concluded that choleresis caused by a combination 
of relatively .small dose.s of oleic acid and bile salts was 
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much more marked than would be expected from the 
sum of the effects of the same doses of bile salts and 
oleic acid administered separately. 

The purpose of this study was to determine the 
effect of the commonly employed therapeutic doses of 
bile salts and oleic acid as well as aliquot quantities of 
olive oil and varying quantities of glycerine on a 
human with anatomic conditions analogous to those 
experimentally produced by Co Tui in dogs. 

Procedure: The subject, a young cholecystectomized 
female with a total external biliary fistula, was placed 
on a standard hospital diet (P 75, C 200, F 100) for 
several days to bring her biliary output, collected by 
intubating the fistula, to constant values. During this 
period, none of the collected bile was re-fed orally. 
When this constant state was reached, the biliary se- 
cretion was measured hourly, beginning at 8 a.m. 
(breakfast at 7 :30 a.m.) and continuing for fifteen 
hours (until 10 p.m.). (Jolumn 1, Table I, represents 
typical values found during such test periods. On the 
day following such a trial period, the subject was fed 
a gelatine capsule containing five grains of mixed bile 
salts (ordinary therapeutic dose) thirty minutes be- 
fore each of the three meals of her standard diet. The 
bile was again collected hourly for fifteen hours. 
Column 2, Table I, represents typical values found 
during these test periods. The subject was then 
allowed to return to basic secretory values by feeding 
the standard diet and no oral bile. When this state was 
again reached, 3 cc. of oleic acid in gelatine capsules 
were fed thirty minutes before each of the three meals 
of the standard diet. Hourly specimens were again 
collected for fifteen hours. Column 3, Table I, repre- 
sents typical values during such test periods. The 
subject was then again allowed to return to basic 
levels, following which 3 cc. of oleic acid and 5 grains 
of mixed bile salts were fed together thirty minutes 
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Table I 

Hourly flow of bile in cubic cciitimrtcru 


Time 

1 

2 

3 

4 

5 

C 

. 

■ 

8 

0 

h A. M. 

21.2 

23.1 

24.0 


23.2 

19.2 

23.4 

18..', 

20.5 

22,0 

9 

2H.4 

22.4 

20.0 


27.4 

22.0 

24.3 


24.5 

2C.0 

10 

22.0 

30.0 

23.0 


30.0 

23.1 

27.0 

24.0 

25.0 

2C.0 

11 

24.0 

20.0 

2 r,.i 


28.0 

25.0 

25.5 

22.0 

24.2 

24.0 

12 

24.2 

21.0 

24.C 


2C.5 

25.0 

27,0 

24.0 

23.6 

23.3 

1 P.M. 

21.4 

20.0 

21.1 


34.2 

30.0 

25.0 

22.0 


20.1 

2 

22.r> 

28.0 

23.0 


27.4 

22.1 

22.6 

24.0 


22.8 

' 8 

21.8 

24.0 

25 S 


27 0 

22.2 

22.0 

24,0 


27.0 

4 

23.1 

27.0 

20.2 


34.2 

22.1 




20.0 

5 

20.8 

25.0 

25.4 


36.0 

22.0 




25.0 

C 

22.C 

30.0 

23.5 


32.5 

25.1 


20.0 


25.0 

7 

21.8 

29.0 

22.0 


24.0 

22.2 

2C.6 

26.0 

20.0 

22.6 

8 . 

25,4 

21.5 

29.1 


27.0 

2.5.0 

25.6 

25.2 

25.0 

25.0 

D 

23.2 

28.0 

22.8 


20.2 

22.2 

23.0 ■ 

25.0 

25.0 

25.0 

10 

21.2 

23.C 

23.0 


29.1 

21.0 


21.0 


20.2 

Toljil 

344.C 

381.C 

3GG.6 

432.7 

348.2 

375.0 

353.0 

S75.2 

300.0 


Column 1. On stnndnrd diet niono. Column 2. On stnndnrd diet plm five frrainJ! of bile snltR with each mml. Column S. On utanddnl diet plus 
S ce. of oleic acid with each meal. Column -4. On atnndnrd diet plus 3 ec. of oleic acid and 5 errins of bile Rnlta with each menl. Column G. On 

Btanda^ diet plug 5 cc. of olive oil with each meal. Column C. On standard diet plus 5 ec. of olive oil and 6 rmins of bile galls with each meal. 

Column 7. On standard diet plus 1 cc, of glycerine with each meal. Column 8. On standard diet plus 1 ce. of glycerine and 6 jrralns of bile sails 

with each meal. Column D. On standard diet plus S cc. of clyccrlnc with each meal. 


before each of the three meals of the standard diet. 
Hourly secretion was again recorded for fifteen hours. 
Column 4, Table I, represents typical values during 
such test periods. Following standardization of the 
patient on the test diet, an aliquot quantity of olive 
oil (6 cc.) was fed with each of the test meals and the 
bile again collected hourly. Column 5, Table I, repre- 
sents such test values. Similar tests were done using 
the standard diet with the addition of 5 cc. of olive oil 
and 6 grains of bile salts to each of the three test 
meals. Column G, Table I, represents typical values 
during such test periods. Inasmuch as we considered 
it impractical to use an aliquot quantity of gl.vcerine 
(0.25 cc.), we inci'eased this to 1 cc. which was added 
to each of the three standard meals after the subject 

Table II 


Comparison of quantitative bile secretion on standard 
did and after the addition of bile salts, oleic acid, 
olive oil and glycerine 


1 

j 

Type of FcotlinjT 

Rile 

Secretion 
in cc. 

Incrca.«!c 
Over Diet 
Alone 

f’er Cent 
Incrc.'ise 
Over Diet 
Alone 

Stnnilard diet alone 

3il.O 



Stand.ird diet plus bile g.alts 

3S1.C 

37.0 

ik; 

Standard diet plus oleic acid 

305.5 

20.9 


Standard diet plus bile s.nlts ond 
oleic acid 

4S2.T 

SS.l 

20^^ 

Standard diet plus oHvc oil 

348.2 

.3.6 


SUnd.anl diet plus olive oil and bile 
salts 

j 375.0 

31.0 

9^7 

Standnnl diet plus rlyccrine (1 cc. ) 

1 

1 353.0 

9.0 


Stand.nrd dirt plus 1 cc. jrlyccrir.e 
and bile salts 

1 376.2 

20.0 i 


Sinnd.*irtl diet plu« jrlyccHne (3 cc.) 

, sco.o 

1 

21.4 

6'7 


had been again been brought to basic values. Xo bile 
salts were added. Column 7, Table I, represents such 
test values. Similar e.vperiments were conducted, 
adding both 1 cc. of glycerine and 5 grains of bile 
salts to each of the three meals of the test diet. Column 
8, Table I, represents typical values obtained during 
this e.\-periment. Finally, 3 ec. of glycerine alone was 
added to each of the meals of the tost diet. Column 9, 
Table I, represents typical values of bile secretion 
under this regimen. 

DISCUSSION 

E.xamination of Table II reveals that the addition of 
five grains of bile salts (ordinary therapeutic dose) 
to each of the three meals of the standard diet results 
in an increase of 11% in the quantity of bile secreted 
over that produced on the standard diet alone. The 
addition of oleic acid (3 cc.) to each of the three meals 
of the standard diet resulted in an increase of 0%. 
Wien both bile salts and oleic acid were given together 
with the standard diet, the increase in bile secretion 
was 2G%, a value of 97?. greater than would be ex- 
pected were the bile salts and oleic acid to produce 
merely a summation effect (177?,). The addition of an 
aliquot quantity of olive oil (5 cc. three times a day) 
to the standard diet produced no appreciable ch.an'ge 
(ITo) in the quantity of bile secreted over that pro- 
duced by the standard diet alone, whereas the addition 
of bile salts and olive oil produced a 97 ?, increa.=e, an 
eflect which was directly due to the presence of the 
bile salts alone, inasmuch a.s this rise was of the same 
order as that found when bile salts alone were c.m- 
ployed (llTJ). This observation is in accord with that 
of Kocour and Ivy (19) who found that olive oil in 
dogs is not a con.stantly reliable e.\-citant of bile se- 
cretion e.xcept when fed once or twice after a period 
of fasting. Small doses of glycerine (1 cc. three time.s 
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a day) produced a slight increase (S'i) of bile se- 
cretion over that given by the standard diet alone, but 
this increase was enhanced (G%) by the use of larger 
quantities of glycerine (3 cc. three times a day). The 
addition of bile salts to the small doses (1 cc.) of 
glycerine did not produce any increase over that found 
when bile salts alone were used (Ofi). It is interesting 
to speculate on the failure of aliquot quantities of olive 
oil to produce any choleretic effects. This may be due 
to either the non-digestion of the olive oil in the bile- 
free intestinal tract and the subsequent non-liberation 
of its component oleic acid and glycei'ine fractions or 
else, if such digestion does take place, the component 
oleic acid and glycerine fractions might conceivably 
arrive in the liver at any one time in quantities too 
small to produce any choleretic effect. 

CONCLUSIONS 

1. Oleic acid, orally administered in the usual 
therapeutic dose with an average mixed diet, stimu- 
lates the flow of liver bile in a cholecystectomized 
healthy human. Administered together with bile salts, 
oleic acid potentiates the choleretic effect of the bile 
salts beyond the additive effects of each of these 
stimulating agents. 

2. Olive oil, orally administered in amounts aliquot 
to the oleic acid used, neither stimulates the flow of 
liver bile when given with a mixed diet, nor does it 
potentiate the choleretic effect of bile salts when fed 


together with the latter. The failure of olive oil 
choleresis is consistently present with single or 
multiple olive oil feedings. 

3. Glycerine, orally administered with an average 
mixed diet, seems to have a slight choleretic effect but 
does not potentiate the choleretic effect of added bile 
salts. 

4. These findings suggest that the rate of digestion 
of the olive oil and the rate of absorption of its con- 
stituent oleic acid and glycerine and their concentra- 
tion in the blood reaching the liver may bo factors 
involved in the irregular choleretic response or lack of 
response noted in the experimental study of the effect 
of olive oil on choleresis. 
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Some Remarks on Habitual Constipation and. Related Nervous Disorders 

of tbe Rectum* 

By 

JULIUS BAUER, M.D. 

NEW ORLEANS, LOUISIANA 


H abitual constipation is one of the most fre- 
quent disorders of the human body. It is, as far 
as I can learn, uncommon in animals except in dogs. It 
seems to mo that the chief causal factor accounting 
for this fact is the habit of defecating at a certain 
time, mostly in the morning, mostly once a day only, 
and a suppressing, more or less unconsciously, the de- 
sire to empty the rectum at other times (1). Under 
normal conditions the whole reflex mechanism is 
trained in such a way that the mass movements of the 
colon take place at regular times and that therefore 
the feces enter the rectum and elicit the desire to de- 
fecate at these times only. 

Such training of the reflex mechanism to act peri- 
mlically with a high degree of precision can easily be 
frustrated by neglecting “to answer promptly the calls 
of nature” (Osler-Christian) and to respond to the 
sensation produced by a filled rectum. If it frequently 
occurs that the full rectum is not emptied by the volun- 
fary act of defecation, then the normal sensation gets 
lost and a ‘Torpor recti” results. This condition has 
boon named “dyschezia” by Hurst. It is the common 
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opinion of the majority of experienced clinicians and 
physiologists that dyschezia is the most important 
factor causing habitual constipation. If the sensation 
aroused by the distended rectum has been neglected 
for a long period of time and therefore has faded, the 
rectum adapts itself to the increased fecal bulk and 
atony of the muscular bulk results. 

The classification into the atonic and spastic va- 
rieties of habitual constipation has been largely 
abandoned because of the frequent combination of a 
spastic condition, particularly of the descending colon, 
with an atony, usually of the ascending part of the 
colon. Such abnormalities of intestinal movements may 
just as well be consequences as causal factors of 
constipation. They may, however, be cooperating 
factors which aggravate constipation, just as a diet 
containing too little residue for stimulation of the 
peristalsis or an abnormal length or course of the 
colon. As a matter of fact, we are not taking into con- 
sideration here the small group of cases in which 
obvious anatomical abnormalities, such as Hirsch- 
sprung’s disease or a functional slowing down of the 
peristalsis as in hjiiothyroidism, produce constipation. 
We cannot generally admit that the asthenic type of 
individual is particularly inclined to suffer from the 
atonic variety of constipation, whereas hypersthenic 
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robust individuals more frcquentlj’ exhibit its spastic 
variety (Soper) (2)). 

The chief causal factor is, in our opinion, in the 
vast majority of cases the acquired torpor recti, that 
is, the loss of the specific sensation of the rectum 
which produces the desire to empty its contents. So it 
is ultimately what is called domestication, that is, the 
artifici.al adaptation of the organism to the require- 
ments of civilization, which chiefly accounts for the 
frequency of habitual constipation. The correctness of 
this view is proved ex juvantibus, that is, by the etfcct 
of the treatment. It is generally admitted today that 
tho main stress should be laid on the change of habits 
of constipated patients, but there is still much con- 
troversy as to whether or not mild laxatives, enemas, 
or a rough diet containing plenty of refuse should be 
prescribed in addition to the regulation of habits. 

The experience of many years has taught me that it 
is not essential whether or not such additional pre- 
scriptions are given to the patient. What is prescribed 
is less important than by whom and how it is done. In 
other words, the psychological factor is of prime im- 
portance in success. This factor helps to establish the 
lost regularity of the defecation reflex act by creating 
anew a conditioned reflex and by training anew the 
sensitiveness of the rectum which had been lost. It 
must be emphasized that not any single point in the 
following prescription, but the total, is essential tend- 
ing towards a systemic training of the reflex act and 
toward establishing a conditioned reflex. The details 
of the prescription given to constipated patients are 
as follows : 

1. When you awake in the morning, uncover your 
abdomen for five minutes in order to expose your 
bowels to the cool air and to stimulate the intestinal 
movements. 

2. Drink a glass of cold water with one tablespoon- 
ful of lactose dissolved in it. 

3. Take some light phj'sical exercise, and particu- 
larly contract and relax alternately your abdominal 
muscles twenty times in the upright position, which 
acts as a mild massage to the bowels. 

4. Use the bathroom in any case 20 minutes after 
breakfast, but do not worry if you are not successful 
in emptying your bowels the first days. The bowels 
must be trained to act at this regular time just as you 
have to train a child or a dog to empty his bowels at 
a regular time. 

5. Pay attention to this latter act from the moment 
of waking. 

G. Do not take any purgatives. If necessary, fake 
an enema with lukewarm water or a thin infusion of 
matricaria every third day as long as the spontaneous 
defecation act is still not possible. 

7. Never suppress the desire to defecate in any 
circumstances. 

This is the essential of the prescription used which 
proved to be successful in the vast majoritj- of cases. 
tWiether or not any additional dietarj- advice is given 
is Unimportant from tho point of view of the rationale 
of the treatment. It was used if a so-called intelligent 
p.atient believed in a diet and would have been disap- 
pointed without it. Only in exceptional cases was the 


regulation of the diet necessitated by obvious nu- 
tritional indiscretions. 

Spontaneous defecation may occur after one to ten 
daj*s; it may, however, take longer, in order to es- 
tablish the timed, conditioned reflex. After a period 
of about three weeks of satisfactory spontaneous 
bowel action the successive relief of the prescribed 
regimen may be tried. As a matter of fact, tho patient 
must be fully informed about the necessity of keeping 
on tho regular habit. 

On account of the excellent results of this simple 
treatment it appears questionable how far a dietetic 
regimen acts directly by its physical and chemical 
constituents and how far a p.sychological factor ac- 
counts for the success. Alvarez (3) criticized, with 
good reason, the routine prescription of rough, indi- 
gestible food to some h.vpersensitive individuals whose 
intestines are easily upset by a heavy overload. The 
same doubt may arise if Borsook et al (4) had e.xcel- 
Icnt results in the treatment of constipation with 
Vitamin B and if they conclude that partial Vitamin 
B-deficiency (or suboptimal intake) is probably one 
of the factors of the common constipation. 

Many constipated per.son.s suffer a great deal from 
what has been and is still frequently called cnterogenic 
autointoxication. Those individuals feel “poisoned," 
miserable, arc tired, bad tempered, and may have 
headache and no appetite. Although autointoxication 
bj' resorption of poisons from the intestines seems to 
be the most plausible explanation, such a thing has 
never been proved in constipated individuals. 

Alvarez (3) and I (.5), independent of each other, 
have emphasized that it is rather an upset of tho 
central nervous system, produced mechanically by dis- 
tention of the rectum in sensitive persons, than a re- 
sorption of intestinal chemical products which ac- 
counts for the distress of constipated persons. As a 
rule, the patients feel relieved immediately after a 
bowel movement. This can be explained only by the 
removal of a mechanical factor, not by tho cure of a 
chemical poisoning. 

I have ranked the malaise of constipated individuals 
with what the French school calls "ednestopathies,” 
that is, an alteration of such general sensations as 
hunger, thirst, exhaustion, sexual libido, etc. In Ger- 
man psychology these general sensations are called 
“Gemcingefiihle.” To “feel fine” or to “feel badly" 
are statements concerning a certain gi-oup of this typo 
of general sensations. The alteration of these sen- 
sations in constipated persons is apparently brought 
about by a reflex from the distended rectum. The more 
or less pleasant sensation of a just emptied ampulla in 
normal persons represents the contrast to the sen- 
sations of constipated individuals. This also points 
towards a reflex neiwous mechanism and speaks 
against the theoiy of enterogenous autointoxication. 

As far as the probability of such an autointoxication 
is concerned, Alvarez (3) points out that it is most 
likely to occur after purgation or in the pre.sence of 
diarrhea but “that the individual is safest from auto- 
intoxication when constipated" (l.c. pag. 200 ). Some 
support to this view is given by the e.xperiments of 
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my former eoworkers in Vienna, Taubenhaus and 
Amann (6). They studied the water resorption from 
the emptied rectum in both normal and constipated 
individuals. Twenty cc. of a solution of sodium 
fluorescein was injected into the empty rectum and 
the amount of sodium fluorescein excreted in the urine 
was determined every 30 minutes for three hours. The 
.surprising result was a markedly lower resorption 
from the rectum of constipated than of normal indi- 
\nduals. When the constipation was cured and the 
patients had regular, spontaneous bowel movements, 
the resorption was found to be increased to the normal 
level. The rectal resorption of water or sodium fluore- 
scein, rcsiiectively, of normal persons could not be 
altered by producing an artifici.al constipation with 
opium. It became diminished, however, by the ad- 
ministration of calcium carbonate per os. A satis- 
factory explanation of these unexpected findings has 
not been given. Yet it seems to me as if a depression 
of the sensitiveness of the rectum, which is supposed 
to exist in most of the cases of habitual constipation, 
were associated with a diminished resorptive function 
of the intestinal wall. The condition of the nei-vous 
system is apparently the common link between both 
phenomena, constipation and diminished resorption. 

There is some evidence of quite a different impli- 
cation of the nervous system in the act of resorption 
from the rectum. I showed, together with J. Monguio 
(7), that the rectal resorption of watei% both cold and 
warm, even in so small quantities as 20 cc. is regularly 
followed by a decrease of blood sugar, of 20 mg. on 
the average, in two to three hours. Inflation of the 
rectum with air or CO,, as well as an intensive cold 
stimulus by a piece of ice, failed to provoke the drop 
of blood sugar. A hypoglycemic action of extracts of 
the rectal mucosa could not be demonstrated by my co- 
workor, Monguio (8). It is therefore probable that 
the act of resorption itself elicits reflex effects upon 
distant organs. Garbat and Jacobi (9) found that 
the introduction of various solutions into the upper 
rectum, such as physiologic saline, indigo carmine, 
peptonized milk, methylene blue, dextrose and phenol- 
phthalein, produces a drainage of the bile into the 
duodenum. They take into consideration either a direct 


stimulation of the liver cells from the absorption of 
the instilled fluids into the portal system or a reflex 
nervous jihenomenon. Inflation of the lower bowel witii 
air failed to provoke a bile flow in their experiments. 
Hence it seems that these e.xperiments, too, bespeak a 
refle.x nervous phenomenon elicited by the act of re- 
■sorption from the rectal mucosa. Further studies, 
however, are necessary to elucidate these interesting 
phenomena. 

As I pointed out above, we have to consider a di- 
minished sensitiveness of the rectum as the main 
causal factor of habitual constipation. Occasionally 
one meets with a psyehoneurotic condition character- 
ized by a hypersensitiveness of the rectal wall which 
induces an inadequate and not justified sensation of a 
filled ampulla. These patients' feel constipated and may 
have the desire to empty their rectum every hour, as 
a matter of fact, without success. The rectum is empty 
but the misleading sensation of its being filled bothers 
those individuals a great deal. Those who are not 
familiar with this type of neurosis and do not take a 
thorough history may treat the patient for consti- 
pation or colitis in spite of negative physical findings. 
It is a dysaesthesia rather than a hyperaesthesia of 
the rectum which represents the essential disorder in 
this condition. Although such cases may be of particu- 
lar interest to the psychoanalyst, it is important for 
the practitioner to be acquainted with them and to be 
able to make the correct diagnosis. The treatment has 
to be a psychological one, no matter which variety of 
psychotherapy be chosen. 

“Psycho-somatic gastro-enterology” is the latest 
slogan to be met with in American literature (10). 
The word is new, but its meaning is as old as practical 
medicine. It was Plato who expressed his opinion as 
follows: “The greatest mistake in the treatment of 
disease is that there exist physicians taking care of 
the body and physicians taking care of the soul, as 
these ought not to be separated from each other .... 
but just this fact is overlooked by the Greek phy- 
sicians and therefore many diseases escape them, as 
they never see the whole.” These -words could have 
been written in our days and they certainly do not 
pei-tain to Greek physicians only. 
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Volvulus of the Stomach 

By 

R. SCIIATZKI, M.D, 
and 

F. A. SIMEONE, M.D.* 

UOSTON. MASSACHUSETTS 


V olvulus of the stomach, in its acute fom, is a 
serious but uncommon surgical emergency. The 
diagnosis is usually made at operation or at autopsy. 
Intermittent volvulus with less violent symptoms is 
less often recognized, and the opportunity for thorough 
clinic.al and roentgenologic study is infrequent. It w.ts 
thought important, therefore, to discuss a case of 
intermittent volvulus of the stomach not only because 
of its special clinical interest as an unusual entity, but 
particularly because of some unusual features dis- 
closed by the roentgenologic examination. 

CASE REPORT 

Mr.s. M. F. (M.G.H. No. 120GCG), a 23 year old house- 
wife entered the hospital because of recurrent attacks of 
epigastric discomfort and pain during meals for .G months. 
The pain almost always came on during a meal and had 
no radiation except occasionally into the left upper quad- 
rant of the abdomen. The patient at times complained of 
epigastric discomfort during the night associated with 
gaseous eructations. The character of the food eaten had 
little influence on the character or severity of the sjTnp- 
toms except that liquids were apt to be more troublesome 
than solid food. She volunteered the information that 
frequently relief came when she “felt something drop in 
the stomach,” (in the case of liquids, “mth a splash”). 

Three and a half months and again three weeks before 
admission she had attacks of sudden severe cramplike epi- 
gastric pain while eating. The pain on each occasion was 
excruciating and made her feel faint, but she did not 
vomit. The attacks lasted about 2 hours and then gradu- 
ally subsided. Since her second attack, however, she has 
had persistent dull pain in the left liypochondrium, in 
addition to the discomfort while eating. She had also 
noticed increasing constipation since the onset of the 
present illness. 

A modified Sippy diet for suspected peptic ulcer had no 
effect other than to increase her malnutrition, which had 
already become noticeable since the intake of food had be- 
come associated with such unpleasant .symptoms. The 
patient was finally told that she had a “bleeding ulcer” and 
operation was adrtsed, but she came to the hospital for 
further study and treatment. 

Physical examination revealed an undernourished as- 
thenic young woman, about 15 pounds underweight and in 
no obvious distress at the time. The liver edge was palpa- 
ble in the epigastrium but not othenvise abnormal. The 
remainder of the physical examination was entirely 
negative. Her blood pressure was 100 systolic and GO-70 
diastolic. A gastric analysis showed no abnormality and 
there was neither gross nor occult blood in a stool 
specimen. 

A roentgenologic examination was done to rule out 
organic disease within the gastro-intestinal tract, and 
adequate cause for her symptoms was disclosed. The 
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esophagus was normal in appearance. As the barium 
entered the stomach, however, its progress was obstructed 
in the mid portion of the descending part of the body of 
the stomach. After a delay of about 20 seconds, the opaque 
meal fell to the lower polo of the stomach, but a constant 
narrowing remained at the point of initial delay. In this 
area, the mucosal folds presented a definite twist (see 
Figs. 1 and 4n). On leaving the dependent portion of the 
stomach, the column of barium, instead of proceeding to 



Fig. 1. Stomach during the voh-ulus, in supine position. 
Note twast of the folds (-)-). The distended air filled 
loop of the transverse colon passes across the upper half 
of the stomach (sec haustral markings). 

the right into the antrum, turned to the left nnd continued 
upward again, finally cro.ssing to the right, anterior to 
the body of the stomach. The administration of more 
barium filled the stomach further, but its shape as well ns 
the twist of its mucosal folds remained unchanged even 
after complete filling. The cardia, pylorus, and the duo- 
denum were always in normal position. The transverse 
colon was outlined by a gre.ater content of gas than 
normal. Instead of lying in its normal position below the 
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greater curvature, it crossed the upper portion of the 
stomach at a high level (see Fig. 2). 

E.vamination in the lateral view was of interest (.sec 
Fig. 6). The inferior pole of the stomach which normally 
lies anteriorly lay far posteriorly against the vertebral 
column. The transverse colon was displaced .superiorly and 
lay anteriorly to the body of the stomach. The study was 
continued for one hour, and the peculiar relationships just 
described persisted in spite of changes in the position of 
the patient (prone, supine, and upright). 

The roentgenologic examination was repented two days 
later and the stomach appeared entirely normal in shape 
and position (see Fig. 3a). At this time, marked experi- 
mental distension of the colon with air moved the stomach 
upward but failed to reproduce the volvulus (see Fig. 3b). 
In the meantime, the patient volunteered that her symp- 


Thc abnormal mobility was repaired by fixation of the an- 
terior wall of the stomach to the parietal peritoneum by 
means of interrupted sutures. The p.atient experienced an 
uneventful convalescence, and roentgen examination of the 
gastro-intestinal tract 11 days after the operation showed 
the stomach lying close to the anterior abdominal wall and 
functioning normally. 

The patient was seen again six months later. She was 
relieved of her symptoms and had gained ten pounds 
in weight. Re-examination of the gastro-intestinal tract 
.showed nornml position and function except that the colon 
was outlined by an abnormal amount of gas. 

COMMENT 

l.solated case.s of ga.stric volvuUi.s have been reported 
.since ISfifi flJerti). Berg, in 1805, performed the first 



a 

Fig. 2. Picture of r 
(a) Straight postcrio- 
anterior oblique view. 

toms had improved .somewhat but had not entirely disap- 
peared. 

The study summarized above disclosed three points of 
practical significance. 1. The presenting symptoms were 
probably due to volvulus of the stomach. 2. The volvulus 
was intermittent. 3. The production of volvulus was as- 
sociated with, and possibly dependent upon, posterior dis- 
placement of the movable portion of the stomach. In fact, 
it seemed that if backward displacement of the stomach 
could be prevented, volvulus could not possibly take place. 
Accordingly, an anterior gastropexy was proposed for 
symptomatic relief and for removing the possibility of 
acute torsion of the stomach. 

At operation the stomach was found to show extra- 
ordinary mobility. The volvulus could bo reproduced by 
allowing the stomach to fall posteriorly into the left upper 
quadrant. During this maneuver, the transverse colon 
followed the stomach upward and lay across it anteriorly. 



b 

•olvulus in supine po.sition. 

•anterior view, (b) Right 


operation for its relief. A number of diirerent typos 
of volvulus Iiave been ilc.scribeii. The .stomach may 
rotate arouiui it.s longitudinal axis (‘‘organo-a.xial 
volvulus’'), or it m.ny rotate around an axis at right 
angles to it.s length "mcsentero-axial volvulus"). The 
'rotation may take place to the right or to the left; it 
may involve the whole stomach or only a part of it. 

The symptomatology is readily exiilained by the 
roentgenologic findings as in the case reported above, 
or by the anatomic findings at operation. The cases 
de.scribed in the literature may be divided into two 
groups, those with severe, often dramatic symptoms 
and signs, and those with relatively mild but recurrent 
symptoms. The early case.s reported in the literature 
belong mostly to the first group and many of them 
ended fatally, (cf. Boi-chardt, Peyer, Ilabei-er, Kocher, 
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Buchanan, Morrison). In these acute cases, the twist 
produces early closure of the pylorus followed by dis- 
tension of the stomach. The cardia closes shortly 
afterward and this increases the distension. The ana- 
tomical changes i-eadily account for the presenting 
symptoms. There is epigastric pain, usually severe, 
soon followed by vomiting. The vomiting does not per- 
sist but is early replaced by uncontrollable retching. 
The upper abdomen rapidly becomes distended, and, 
in contrast with other forms of distension, it is im- 


possible to pass a stomach tube by the cardia. At oper- 
ation one finds a bluish cystic mass in the upper ab- 
domen covered by gastrocolic omentum. The tumor 
resembles a stomach so little that it has been tapped 
as a cyst resulting in the withdrawal of gastric juice 
(Morrison). The mortality in this group has been- 
high. 

The cases described more recently belong to the 
group with less severe but recurrent symptoms (Ros-, 
selet, Weiss, Jean, Friedrich, Choicy and Babaiantz, 



a ' b 

Fig. 3. Pictures of the stomach after spontaneous reduction of the volvulus two days following the first examination, 
(a) Pa view, (b) Pa view after experimental insufflation of the colon with air. The stomach is displaced upwards but 
not twisted (arrow = duodenal cap). 
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Asehncr. Sti’pp and Kuhlmann. Sinplotonl. The ca.se 
histories often resemble tho.se of patients with peptic 
ulcer, but, in contra.st to the.se, patients with inter- 
mittent volvulu.s complain of distress and discomfort 
u.sti.-illy during a meal, as in the case described above, 
or directly after it. 

The etioJopy or predi.spo.sinp cniwes fov volvulu.s of 
the stomach are not clear. Some instances have been 
reported in a.^sociation with diaphragmatic hernia, 
hour-pla.ss deformity of the stomach, pastric ulcer, and 
even with carcinoma of the stomach. Volvulu.s in these 
ca.se.s could bo attributed to organic le.sions described, 
but the group in which no organic lesion is found as- 
sociated with the volvulus remains unexplained (cf. 
Buchanan 1. Over-distension of the stomach has been 
reported a.s a causative factor. In the case reported 



twists are readily detected in the high-lying stomachs 
of obese individuals. Those, however, should not be 
classed as true volvulus even if the displacement were 
.so marked as to turn the greater curvature upward. 
To this group probably belong a kirgo number of cases 
reported in the literature as true volvulus, particularly 
the tjTJe described ns organoaxial in wliich there is an- 
terior rotation of the lower part of the stomach to the 
right (sec Fig. G ,). The “upside-doum” appearance of 
the high stomach commonly found in eventration of 
the diaphragm is an example of the same phenomenon. 
JIany of the cases reported as volvulus, but probably 
belonging to this false group, are described as showing 
no change in the position of the stomach with repeated 
examinations. Our own e.xperience has been the same 
in cases of simple upward displacement of the stomach. 



n b 

Fig. Lateral vicw.s of the .stomach, (a) During the time of the volvulus. Note the po.sterior displacement of the 
stomach, the stomach overlying the lumbar spine. Single arrow = duodenal cap; double arrow = lower pole of stomach, 
(b) After reduction. The stomach now lies far anteriorly clo.se to the abdominal wall. Single arrow = duodenal cap; 
double arrow -- lower pole of stomach. 


here, however, the stomach was practically empty 
when the volvulus was discovered. Gaseous distension 
of the colon has been a common finding in the reported 
casc.s of volvulus of the stomach, a fact which has 
prompted several writers to consider it of causative 
importance. To test this idea, the colon in the case 
prc.sentcd above was distended with air to the limit of 
safety. The volvulus could not be reproduced (Fig. 
r>b>. The stomach was displaced upward, but did not 
become twi.stcd. The distension ob.scrved in these cases, 
then, i.s not etiologic. 

A di.stinction should be made between true volvulus 
and simple upward displacement of the stomach. The 
displacement of any organ which, like the stomach, is 
su.spendcd from two more or less feed points is neces- 
sarily accompanied by some rotation of the organ with 
twi.'-ting u.su.all.v close to the fixed points. Such .slight 


The position of the stomach in these individuals is 
fairly well fixed. 

The distinction between true volvulus and simple 
displacement of the stomach is not only of theoretical 
significance for diagnosis and classification, but also 
of practic.al importance for treatment. In contrast to 
the fixation of the stomach observed in simple dis- 
placement, making acute volvulus even less likely than 
in the normal, true volvulus usually occurs in asthenic 
ptotic individuals with unusually long and mobile 
mesenteries and ligaments. The danger of acute volvu- 
lus in such cases is appreciable. 

There is little question concerning the treatment of 
acute volvulus of the stomach. Surgical reduction is 
the procedure of choice. The treatment for cases with 
less severe intermittent volvulus, however, is open to 
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discussion. The case presented above belongs to this 
group. Conservative treatment had been ineffective. 
The patient’s symptoms persisted and she continued to 
lose weight on all of the diets she tried. Her stomach 
had an abnormal mobility and during volvulus showed 
an extraordinary posterior displacement. We could not 
discover a similar finding described in the literature, 
though it may have existed in other cases of true 
volvulus. This posterior displacement of the stomach 


be prevented by anterior fixation of the stomach. In 
such cases, an anterior gastropexy is advisable not 
only to give symptomatic relief, but also to. prevent 
the possibility of acute massive torsion at a later date. 

CONCLUSIONS 

1. Volvulus of the stomach is a rare condition. 

2. A case of partial volvulus of the stomach is I'e- 
ported. 



Pig. 6. Schematic sketch of (1) Buchanan's case. (2) Laewen's case. (3) High 
stomach, not infrequently but erroneously called volvulus. (4) Kosselel’s case. (5 and 
6) Authors' case. 


is probably due to the fact that any true volvulus, be- 
cause of its knotting effect, necessarily shortens the 
freely movable part of the stomach and brings it closer 
to the plane of its fixed points (eardia and pylorus), 
i.e. a plane closer to the spine. It seemed that posterior 
displacement of the stomach was part of the mechan- 
ism for the production of volvulus and that both could 


3. The posterior displacement of the stomach 
during the volvulus is emphasized. 

4. Unusual mobility of the stomach, found at oper- 
ation, is thought to be of etiological significance in 
this case, 

5. Gastropexy produced symptomatic relief in the 
case reported. 
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Editorials 


CENTRAL SEDATION AND DIGESTIVE 
DISORDERS 

C linicians have long felt that increased tone, 
motility, and secretory activity of the digestive 
tract are sometimes associated with central nervous 
system excitement. Evidence in support of this idea 
has been furnished in the now classic studies initiated 


by Cushing. As a result, many physicians are ac- 
customed to include central sedation in the therapy of 
digestive disorders. Unfortunately, such adjunctive 
therapy often becomes routinized and in this country 
frequently is limited to administration of the bar- 
bitals. 

Choice of an appropriate central nervous system de- 
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jirossant drufr in any particular patient depends upon 
a variety of circumstances and uixm detailed kiiowl- 
edyc reyardiny the rates of absorption and elimination 
of the drufr, the character of its action, and its po- 
tential accumulative toxicity. Routine repeated ad- 
ministration of any sinyle .sleep-produciny druy is 
danyerous, because of the possibility of inducing 
cumulative poisoning. If a chronic condition is present, 
reiiuiriny repeatccl administration of a soporific ayent, 
it is wi.se to vary the chemical type used in order to 
avoid cumulative toxicity from any one ayent. Sodium 
bromide and the barbitals are slowly removed from 
the body, in many instances requiriny at least several 
d.ays for c.xcretion to be complete. While some of the 
"shorter actiny barbiturates,” such as "Nembutal” 
(pentobarbital, NNR), "Cyclopal,” “Seconal," and 
"Pentothal" are reputed to be rapidly eliminated from 
the bod.v, the evidence is not fully convinciny. On the 
other hand, ordinary doses of alcohol, chloral hydrate, 
and [laraldehyde are detoxified within 12 hours. Sul- 
phonal, carbromal and similar ayents are" more slowly 
removed from the body. 

Under these circumstances it would seem wise to 
alternate various chemical types of soporific druy.s, if 
more or less continued use is necessary in order to re- 
lieve the nervous strain and irritability of modern life 
which may he reflected in disturbances of the alimen- 
tary tract. It might be wise for example, to recom- 
mend two or three ounces of port wine one night, some 
paraldehyde the nex't, sodium bromide the third, bar- 
bital the next, chloral hydrate the next, carbromal the 
next, and then return to port. With this procedure the 
possibility of cumulative poisoning with any one is 
very remote. While it might be objected that such a 
s.vstem is too complicated or expensive for the average 
patient, it might be retorted that just such attention 
to detail may be helpful to a nervous patient. In 
handling these conditions it is not ordinarily necessary 
to use a motor depressant, such as phenobarbital, or 
“Dilantin,” nor docs it seem justified to use the more 
expensive barbit.al derivatives in preference to barbital 
until their various claims of superiority are dis- 
intere.stcdly appraised. 

It is important to e.stimate dosage cai'efully in ac- 
cordance with the state of the individual. It is to be 
remembered that the level of central nervous system 
depression between "depression” and “anesthesia” is 
"delirium.” If an individual is veiy tense and excited, 
an ordinary dose of a soporific drug may only reduce 
the level of central activity to “normal." It may re- 
quire more than an ordinary dose in such a situation 
to bring the patient to a level of depression, sufficient 
to induce restful sleep. On the other hand if the indi- 
vidual is thoroughly exhausted, an ordinary dose may 
throw (he patient into the stage of delirium. Do.sage 
should also be adjusted to weight variations in relation 
to what is considered the “average” of 150 pounds. It 
is careful attention to details of this sort that m.a.v 
help to make druy therapy in digestive disorders even 
more .succe.'.sful than it now is. 

Chauncey D. Leake, San Francisco. 


THU VALUE OF GASTROSCOPY TODAY 

I T may be permissible to add a few words to the 
excellent editorial written by Dr. Alvarez in Number 
1. page i>l, of this volume. After we have succeeded 
in demonstrating that behind the “indiye.stion” or 


"nervous dyspepsia” severe organic diseases of the 
stomach are hidden, especially the various kinds of 
inflammation, it will be the outstanding ta.sk of our 
■specialty to invent similarly reliable methods for the 
study of the small inte.stine. This seems to be a long 
way off, but in the meantime we should not forget that 
inflammation of the intestine often may be associated 
with inflammation of the stomach, and that the 
presence of mild inflammation in the stomach suggests 
the presence of similar inflammation in the small in- 
testine. 

Diarrhea is not a symptom of gastritis, but if in a 
case of diarrhea through studying the stools and look- 
ing into the sigmoid we can e.xclude disease of the 
colon, the gastroscopic finding of some gastritis siieaks 
against mere psychoncurosis and should suggest the 
presence of a similar enteritis in the small bowel. 

There is one point made by Dr. Alvarez on which I 
disagree. He inferred that physicians would object to 
having unnecessary gastroscopic examinations made 
on themselves or their relatives. In my practice I 
gastroscope many parents of ])hysicinns. Usually a 
carcinoma of the stomach has been found and the phy- 
sician wants to make sure first that it is present, and 
then he wants to get all the evidence he can as to its 
operability or inoperability. I gastroscope .also many 
wives of physicians and many physicians themselves. 
Many of these physicians are under the age of thirty- 
five. Often they are suffering from epigastric distress. 
Nothing was found on roentgenologic o.\nmination and 
the doctor wants to get a clear-cut diagnosis if ho can. 
In many cases when some gastritis is found the doctor 
is glad to h.ave me look at it through the gastroscope 
from time to time. 

This attitude of physicians towards gastroscopy for 
themselve.s and mother.s and wives is highly gratifying 
to me because it demonstrates what they really think 
of the procedure. Such an attitude will, I think, be 
found only where the procedure is recognized ns being 
a minor one. To do gastroscopy only in an operating 
room will prevent its being used in daily routine. The 
introduction into the stomach of a flexible gastroscope 
is not much more disagreeable to the patient than is 
the introduction of a stomach tube, .and much more 
valuable information can be secured with the gastro- 
scope. 

I .agree with Dr. Alvarez that the evaluation of the 
.symptoms of chronic gastritis is a difficult one, and I 
agree th.at even severe gastritis may be asymptomatic 
for considerable periods of time. 

R. Schindler. 


THE USE OF SECONAL AS A SEDATIVE PRIOR 
TO THE PASSING OF A DUODENAL TUBE 

T he average diagnostic biliary drainage requires 
several hours, and .all but the most phlegmatic 
patients become more or Ic.ss restless before the pro- 
cedure is completed. During the past two years, to 
help these persons, I have been giving a small quieting 
dose of Seconal (sodium propyl meth.vl carbinyl allyl 
barbiturate). This is a quick-acting hypnotic, the 
effect of which lasts only about .six hours. 

Forty patients, who were regarded as noiwous, were 
e.ach given three-fourths of a grain of Seconal before 
the .attempt was made to pass the tube into the duo- 
denum, and the results were s.atisf.actory. There was 
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less 2 -estIessness and clock-watching, and I believe the 
method is worth following in the future. 

Augustus A. Hall, Columbus, Ohio. 


CHEWING AS AN AID TO RELAXATION 

T he thoughtful physician must often wonder what 
basic human need causes so many persons to chew 
gum violently and for long periods of time. There 
must be some reason for this behavior. Doubtless in 
many cases the swallowing of saliva tends to neutralize 
acid in the stomach. Also frequent swallowing, with 
the forcing do^vnward of waves of contraction, must 
tend to keep reverse waves from running backward up 
the esophagus to produce belching, heartburn, and 
several types of discomfort. We know of persons with 
ulcer who sometimes, when they cannot leave their 
work to get some milk, can relieve hunger pain by 
chewing gum. As smokers know, the man who has 
been made v'ery nervous by his efforts to give up the 
use of tobacco will often take refuge in gum chewing. 

Recently H. L. Hollingworth published a monograph 
on the psychodynamics of chewing (Ai'ch. Psychol., 
July, 1939, page 90, also Science, October 27, 1939, 
page 385). Professor Hollingworth came to the con- 
clusion that many motor automatisms are tension out- 
lets. Other such automatisms are grimacing, fidgeting, 
wriggling, watch chain twiddling, coin-jingling, doodl- 
ing, smoking, and in the case of women, knitting, 
crocheting and tatting. 

In order to study the effect of chewing, a number 
of persons were watched without their knowledge 
throughout the working day and were rated from time 
to time on a scale of motor restlessness. A restless 
movement was regarded as any motor activity not 
useful in doing the work in hand. These persons were 
required at forty-five minute inteiwals to rate their 
subjective feelings of tension from e.xtreme strain at 
one end of the scale to extreme relaxation at the other. 

The workers all reported themselves as feeling more 
relaxed while chewing. On the whole, tension seemed 
thus to be reduced from 10 to 15 per cent. Jleasure- 
ments of muscular tension made from time to time 
indicated that during the periods of chewing it de- 
creased about 5 per cent. Chewing while working did 
not interfere with the output, at least in several of- 
the types of work studied. In number-checking and 
tj’ping it improved the output — all of which will doubt- 
less give much comfort to chewei's and to the pur- 
veyers of gum and chewing tobacco. 

W. C. A. 


EFFECT OF SPINAL ANESTHESIA ON 
INTESTINAL ACTIVITY 

I T has been known for some time that spinal anes- 
thesia can increase intestinal activity, probably 
through removal of inhibitoi-y impulses arriving by 
way of sympathetic neiwes. At times the induction of 
spinal anesthesia will even bring relief in cases of 
djmamic or paralytic intestinal obstruction. Those 
who are interested in this phenomenon will find an 
introduction to the literature on the subject in an 
article by C. L. Burstein in the October, 1939, number 
of the Proceedings of the Society for Experimental 
Biology and Medicine, pages 291 to 293. 

He reports studies done on six dogs with Thiry- 
Vella segments which showed that always, after the 


induction of spinal anesthesia, there was a marked in- 
crease of the amplitude of the intestinal contractions. 
This effect persisted for thirty minutes after sensory 
and motor functions had returned in the animal’s legs. 

Unfortunately, the increase in tonus and peristaltic 
activity produced in this way can do harm as sho^vn 
by the fact that in two cases of intestinal obstruction 
spinal anesthesia led to a rupture of a weakened 
segment of bowel. 

Some reports have appeared recently of good results 
obtained in cases of megacolon and obstinate consti- 
pation with treatment by spinal anesthesia. 

W. C. A. 


A WAY IN WHICH CHRONIC LIFE-LONG 
DISEASE MIGHT BE PRODUCED 

I N the November 17, 1939, issue of “Science” there 
is a note to the effect that Dr. E. L. Tatum has 
found that a certain bacterium can change the eye 
color of the little fruit flies which have been used so 
extensively in researches into the mechanisms under- 
lying heredity. This is a i-emarkable discovery be- 
cause sucb permanent changes in animals have hitherto 
been considered to be due only to a combination of 
those genes or tiny directors of heredity which, in 
large numbers, make up the several chromosomes in 
the nucleus. 

The change from white to brown eyes was found to 
be brought about by a hormone produced by the 
bacterium, woi-king in conjunction with tryptophane 
present in the food of the flies. The hormone produced 
by the bacterium appears to be identical wth one 
which can be produced by the flies. Dr. Tatum made 
his discovei-y when the tiyptophane used in feeding 
some flies became contaminated with the as yet un- 
named bacterium. 

One is led to wonder if some of those peculiar con- 
stitutionally inadequate persons who are born into 
families made up almost entirely of healthy people 
could have been injured in embiyonic life by some 
such infection. It is to be hoped that the subject will 
receive much more study in the future. 

W. C. A. 


THE PROTECTION OF THE HEPATIC 
PARENCHYMA 

S INCE the pioneer wox-k of Opie and Alford, the 
effect of carbohydrates in protecting the liver 
against toxic substances has been abundantly con- 
fii-raed by many investigators. It has, accordingly, be- 
come a well-established practice in the treatment of 
hepatic disease to administer a high carbohydrate diet, 
with little concern for other components of the food 
taken by the patient. Evidence accumulated in recent 
years indicates that there may be other factors of con- 
siderable importance. A high content of fat in the 
liver has long been kno\vn to predispose the organ to 
injury. In a general way, such an increased content 
of fat is believed to bear a reciprocal relation to that 
of glycogen. Ravdin, however, has shown that because 
of the slow mobilization of liver fat, the organ may 
have a I'elatively high content of fat nnd of glycogen 
at the same time. Under such circumstances, the 
hepatic cells are vulnerable to toxic substances in spite 
of their high content of glycogen. 

Pi'otein has long been interdicted as a component 
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of tilt- diet nf patii-nts wlio liavo hopatic disoasi!. and 
the p!iy;:inl,rL'ii.' sludit'.s on which this conclusion is 
hn‘icd arc well known. A liiKh intake of meat proteins 
produces fatal intoxication of animaks that have Kck 
listidas; in dog.s that have experimentally prodiieod 
cirrhosis, meat or extract.s of meat will induce ascites 
and edema. Vcnetablo or e}jir proteins have no such 
elfect, so that it may he assumed that a qualitative 
dilTcrence exists between various iiroteins as far as 
their etfect.s on the liver are concerned. There is, in 
fact, excellent experimental evidence to indicate that 
under certain conditions, protein may function .as a 
protective sub.stance in respect to induced hepatic 
injury. 

Specific apents which are known to protect the liver 
apainst injury produced by carbon tetrachloride in- 
clude the .lapaiiese product, Yakitron (sometimes re- 
ferred to as a "detoxicatinp hormone") xanthine and 
several of its various derivative.s (Forties and Neal). 
How these compounds exert their protective activity 
is not fully understood. Itavdin recently has pointed 
out that they may do so by virtue of the inflammatory 
reaction jiroduced at the .site of injection which of 
itself is capable of liberatinp protein-split products 
that are formed by increased protein catabolism. The 
protected livers of Itavdin’s animals contained un- 
usu.ally larjre stores of plycopcn, possibly formed from 
protein by a process of plucopcnesis. 

On the basis of the aforementioned experimental 
evidence it would seem lopical to revise the usual diets 
now piven to patients who have hepatic disease; a 
proper diet should include a liber.al supply of protein 
from milk, epps and vopctables, in addition to the in- 
creased content of carbohydrate. Fat should ho 
moderatidy restricted, since over-feedinp with it in- 
creases hepatic cellular deposits of fat and thus 
renders the cells vulnerable to toxic apents. 

For bibliopraphic references and a more complete 
discourse on this interestinp subject, the render is re- 
ferred to the article bv Ravdin, Vars and Goldschmidt 

tn. 
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rOSSini.K ANIMAL CARRIERS FOR ORGAN- 
ISMS AND VIRUSES PRODUCING 
DIARRHEA IN MAN 

A S was shown by Richard Cabot many ycar.s apo and 
. more recently by Philip Rrown, in eipht out of 
ten ca'ics of diarrhea no orpanic disease can be found 
and no jiarasites can be demonstrated in the stools. In 
some of these cases the cause appears to bo a nervous 
one, and in othcr.s the trouble may bo due to sensitive- 
ness to one or more foods, hut in others it would seem 
that some virus must be present. This is especially 
true in those few cases in which the patient evonlu- 
.ally “peters out" and dies. In some of tho.se cases we 
have seen the mesentery full of larpe lymph nodes 
which indicated stronply the presence of some in- 
fectious orp'ani.sm, yet none could be prown from 
tis.siie put throuph a Rosenow press. 

A ears apo a farmer’s wife came to The Mayo Clinic 
complaininp of a debilitatinp chronic diarrhea for 
which her home physicians could find neither c.ause 


nor cure. After some of the clinicians had failed to 
throw any lipht on the mature of the disease, the 
patient asked to sec Dr. Charles Mayo. x\ftor listoninp 
to the story, he turned, in his kindly and friendly way, 
to the husband .and said, “What do you think is the 
cause of the diarrhea His answer was, "I think .she 
caupht it from the chickens. A lot of them h.ave it, 
and she is alway.s fussinp with them.” Dr. Mayo asked 
that some of the sick chickens be broupht to the 
laboratory, and when they were examined they were 
found to be riddled with avian tuberculosis. When the 
woman’s feces were examined, avian tubercle bacilli 
were recovered from them. One wonders if perhaps 
more persons with jiuzzlinp diarrhea may not have 
caupht an infection from some domc.stic animal. 

In the November, 1939, number of the “Procoedinps 
of the Society for Experimental Biolopy and Medi- 
cine,” Charles Bass has an article on the chronic ulcer- 
ative enteritis which often wipes out coveys of quail. 
Thi.s disc.ase has been found to be due to a pram- 
nepative spore-bc.arinp anaerobic bacillus. Obviously 
if such a slowly prowinp, strictly anaerobic orpanism 
were the cause of diarrhea in some man or w'oman it 
would not bo found durinp the routine culturinp of 
the stools for dysentery bacilli. 

Interestinply, in the quail this diarrhc.a-producinp 
orpanism is transmitted throuph the epp to some of 
the chicks. It is conceivable, then, that orpanisms 
pathopenic for the intestine of man mipht be trans- 
mitted throuph the epps of hens or ducks. Feldman 
has shown that such transmission of bacteria takes 
place in the case of .avian tuberculosis. At any rate, 
those bacteriolopists who arc studyinp diarrheas in 
man may pet some helpful ideas from this work of 
Dr. Bass. 

W. C. A. 


DIET AND CANCER 

A GREAT dc.al has been puhli.shed on diet and 
cancer without provinp anythinp. The failure 
avas duo almost entirely to the fact that the work was 
done on man and not on animals, where conditions 
can be really controlled. Recently a little book was 
publi.shed by N. Waterman. The work was based on 
the study of anim.als developinp tar cancer. As the 
writer points out, experiments dealinp with tr.ans- 
pl.antcd tumors c.annot pive information about spon- 
taneous tumor formation. When one is producinp 
cancer by npplyinp tar, the effect of diet can bo de- 
termined both on the ease with which cancer can be 
started and also on the malipnancy with wiiich it goes 
on to kill the animal. 

The results of 'Waterman’s work as reported in a 
book review in the Jlarcli number of the Quarterly 
iteview of Biolnyy, pape 9G, are ns follows: 1. One 
must distinguish between the substances favoring the 
outbre.ak of carcinoma .and those increasing m.a- 
lignancy. Applied to human conditions this means that 
prophyl.actic and therapeutic diets need not necessarily 
be the same. 2. A method is described which will ex- 
press numerically the metastasis incidence in its re- 
lation to the degree of malignancy. 3. Among the 
cl.assic.al foodstuffs (proteins, carbohydrates and fats) 
only the animal fats seem to h.ave a frankly deleterious 
effect; the unfavor.able influence of cholesterol seems 
to be due to the cholc.stcrol esters, d. As regards the 
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vitamins, a comparison between the action of Vitamin 
A or the provitamin (carotene) in arachis oil and that 
of the same provitamin in olive oil shows that one has 
to be very careful in vitamin experiments, as the vehi- 
cle may be far from indifferent. Carotene in arachis 
oil seems to have a favorable effect and would especi- 
ally appear to diminish the metastasis number. This 
was not the case when carotene was dissolved in olive 
oil. 

The unfavorable effect of Vitamin as described 
in the case of inoculated tumors is certainly not 
present in tar cancer. Vitamin C appears to be dis- 
tinctly favorable ; therefore, these results are far from 
supporting the notion of a tumor-favoring action of 
tomato .I'uice, which contains considerable quantities of 
Vitamin C. 

W. C. A. 


A COMPONENT OF BEEF INJURIOUS TO 
UREMIC RATS 

I T has long been assumed by the medical profession 
that meat is injurious to all patients with nephritis. 
That this is not necessai'ily true was shoivn some 
years ago by Thomas Addis. He pointed out that in 
cases of severe nephritis or nephrosis it is essential to 
give considerable amounts of protein if only to re- 
place the large amounts being lost in the urine. In 
such cases the giving of meat tends to cure the edema. 

Many years ago in England a man wrote a book in 
which he summed up a large amount of research done 
in an effort to show which extractive of meat is toxic 
to the kidney. Actually, if we remember correctl.v, he 
didn’t find any extractive that was decidedly toxic. 

In a recent paper, Addis and Lew (J. Clin. Investi- 
gation, 18:773, 1939) reported studies made on rats 
first rendered anuric and uremic by the ligation of the 
vena cava above the entrance of the renal veins. These 
animals were fed several types of diet to see which 
foods would shorten life. Diets with a low protein con- 
tent or with varying amounts of casein seemed to have 
no deleterious influence. The mortality rose when the 
diet contained large amounts of protein derived from 
dried liver, kidney and beef. An aqueous extract of 
beef produced a 52 per cent mortality, while an alco- 
holic extract had no bad effect. Finally, it was found 
that a solution of potassium acid phosphate and potas- 
sium chloride containing approximately the amounts 
of these substances as were in the watery meat extract 
had the same effect on the mortality rate of the r.ats 
as the meat e.xtract did. The conclusion was then that 
the high potassium content of the meat diet was re- 
sponsible for the high death rate of the animals fed 
this diet. 

W. C. A, 


THE ROENTGENOLOGIC APPEARANCE OF 
THE SEVERAL PARTS OF THE 
SMALL INTESTINE 

I T is to be hoped that every gastro-enterologist read 
three papers by Chamberlin, Weber, and Kiefer in 
the October 21, 1939, number of the Jouimal of the 
A. JI. A. There is great need today for more study of 
the small bowel and of its lesions. Chamberlin first 
described the appearance of the normal bowel and then 
its changed aspect in cases of several diseases. More 
descriptions of the roentgenologic appearance of the 
diseased small bowel were given by Weber. His ap- 


pended bibliography will be of help to all students of 
the subject. Kiefer’s paper and the discussion that 
followed were also interesting and valuable. 

W. C. A. 


THE POSSIBLE VALUE OF TREATMENT WITH 
ADRENAL CORTICAL HORMONE IN CASES 
OF CHRONIC WEAKNESS AND FATIGUE 

I NTERNISTS are consulted by many patients whose 
principal complaint is that they feel weak and tired 
all the time. Especially when the blood pressure is 
found to be a little low and perhaps when the skin is 
somewhat pigmented, the question will arise: Can 
the syndrome be due to a mild Addison’s disease in 
which the destruction of the adrenal glands is not 
complete? This question is going to come up for con- 
sideration even more frequently now that a synthetic 
corticosterone has become available. 

The subject has been well discussed in a timely re- 
view by George W. Thorn in the IMay, 1939, number of 
the “American Journal of the Medical Sciences.” More 
information is given by the same writer in an editorial 
in the “Annals of Internal Medicine” for September, 
1939. Important is his conclusion that “It is possible 
that adrenal cortical hormone therapy may be of 
benefit in other disorders (not Addison’s disease) but, 
to date, conclusive evidence has not been presented to 
substantiate this suggestion.” 

The experience of the men at The Mayo Clinic who 
have had the chance to study a few hundred cases of 
Addison’s disease has left them with the impression 
that border-line conditions and "formes frustes” are 
rare. The factor of safety in the gland is so great 
that if even a few microscopic bits are left functioning 
the patient shows no sign suggesting Addison’s dis- 
ease. Furthermore, as pathologists know, at neci'opsies 
one rarely finds disease that has destroyed, let us say, 
one adrenal and half of the other. These glands are 
either not involved by tuberculosis or else they are 
totally destroyed by it. 

Occasionallv the pathologist will find some atrophy 
of the glands but then careful questioning of the 
family will fail to reveal any history of symptoms 
suggesting beginning Addison’s disease. Sometimes, 
and this is the important point, the pathologist will 
find such marked destruction of the adrenals that he 
will wonder how the patient could have gone on living, 
and yet the history will show that before death came, 
perhaps from an accident, there were no symptoms 
to suggest the presence of such serious disease as was 
found. 

A useful method of testing to see if a patient is on 
the verge of slipping into Addison’s disease is to re- 
move most of the sodium chloride from the diet. If 
the patient’s adrenals are badly diseased this should 
throw him into a crisis with prostration and vomiting. 
It will not alwas's do it, however, and there are rare 
cases of Addison’s disease in which the test will not 
work. Another way of testing these patients is to 
measure the concentration of sodium and chloride in 
the urine under standard conditions, and another is to 
study the effect of adrenal cortical hormone on the 
renal excretion of sodium and potassium. 

The experience of the men at The Mayo Clinic has 
led them to believe that it rarely pays to give cortical 
hormone to that commonly seen type of patient who is 
tired and weak. Gordon, Sevringhaus and Stark, how- 
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over, reported that seventeen of thirty-two such 
patients were helped by the adrenal hormone; these 
patients were given also an extra amount of sodium 
chloride. It goes without saying that in such studies 
a great effort rau.st bo made to exclude the influence of 
enthusiasm and self-deception on the part of the 
patient and the physician. The literature is filled with 
descriptions of good therapeutic results which later 
could not be duplicated. 

In normal men and women the repeated intravenous 
injection of cortical e.xtract causes a decrease in renal 
excretion of sodium and chloride ions and an increased 
excretion of potassium. There is also a depression in 
the amount of oxygen consumed during exertion. 

W. C. A. 


THE HYPERSENSITIVENESS OF TISSUES 
THAT HAVE LOST THEIR AUTONOMIC 
NERVE CONTROL 

W HEN smooth muscle in stomach or bowel cramps 
up, the ordinary observer might well assume that 
this muscle has received stimulation by way of nervous 
patli.s. Actually, just the reverse may have happened. 
A normal stream of inhibitory influences may well 
have been removed. For years it has been known that 
the sympathetic nen^es to the stomach and bowel 
supply inhibitory influences, and extensive studies by 
Alvarez and Hosoi showed that the vagus nerves act 
in much the same way. Studies by Alvarez in which 
the reactions of the bowel to stimulation wore observed 
for several minutes after the shutting off of the circu- 
lation to shorter or longer segments of small bowel 
showed that with the loss of circulation there appeal's 
a progressive loss of some inhibitory influence which 
seems to come by way of autonomic nerves interrupted 
by a .synapse. Ordinarily this inhibitory influence 
keeps the whole bowel from responding instantly to 
some stimulus which shoots through the mesentery 
from one end of the digestive tract to the other. 
Normally, a stimulus anywhere in the bowel tends to 
produce a contraction which tends to move slowly 
caudad. When, however, the normal inhibitory in- 
fluences are removed by section of the nerves, or by a 
period of anoxemia, or by the injection into the animal 
of a little nicotine, all parts of the bowel may respond 
to a stimulus almost instantly. 

Interestingly, the sy.stem of nerves which produces 
this rapid long-distance conduction with a systolic 
type of response appears to have no synapses; it is 
highly resistant to ano.xemia and to the influence of 
nicotine. Probably, unfortunately, the other system of 
nerves that normally keeps the bowel quiet and keeps 
it from resjjonding violently and widely to every 
stimulus is easily injured by anoxemia or nicotine, and 
perhap.s by other poisons. 

There is still another way in which the intestine 
might easily be thrown into spasm and that is through 
the hypersensitization to hormones such as acetyl- 
choline and epinephrine. This so-called law of dener- 
vation is well described by W. B. Cannon in the De- 
cember. 19R9, number of the American Journal of the 
• Medic.'il Sciences. This article should be road by all 
thoughtful physicians because it sums up years of 
careful work by Cannon and his associates and be- 
cause the facts there presented can easilj' account for 
many of the trying symptoms of nervous patients. 

As Cannon says, some fifty-five years ago Hughlings 


Jackson pictured a hierarchy of functions in the 
central nervous system which probably developed 
during the course of vertebrate evolution. Jackson 
pointed out that a destructive lesion in the higher 
parts of the nervous system causes loss of control of 
lower parts, and with this loss of control there goes 
an increased activity and irritability in the lower 
levels. It seemed to him that many disturbances, such 
as the convulsions in epilepsy and in certain cases of 
brain tumor, could easily be explained along these 
lines. 

Cannon and his students have now shown through 
years of experimentation that when the higher nen’ous 
control is taken off of a lower nervous station or off 
of muscle, that center or that muscle becomes sensi- 
tized and sometimes highly sensitized to some of those 
hormones which are now knowi' to produce the same 
results as those seen after stimulation of nerves. 

W. C. A. 


EQUIVALENTS OF EPILEPSY 

Y ears ago we called attention to the fact that 
probably the best e.xplanation for many of the 
curious syndromes which puzzle the gastro-enterolo- 
gist is that they are manifestations of the workings 
of the same nervous defect which in other members of 
the family produced insanity, epilepsy, dipsomania, 
deaf-mutism, feeblemindedness, or extreme asthenia 
and constitutional inadequacy. We noted also that 
some of the relatives of epileptics show peculiar 
nervous disorders and problems of personality which 
seem to-be due to the same irritability and explosive- 
ness of temper which characterize their stricken rela- 
tives. Actually, some relatives of the epileptic seem to 
have all the symptoms except the fits. 

Now come the workers with the encephalograph to 
show clearly that brain wave patterns characteristic 
of epilepsy can be found in at least one out of four of 
the parents and siblings of epileptics, even when these 
relatives never suffered with convulsive attacks or 
spells of unconsciousness (1). It has been found also 
at the University of Chicago that many of the problem 
children who go into spells of temper and unmanage- 
ableness have brain storas with the abnormal waves 
that are typical of epilepsy. Apparently in many cases 
the brain storm is there but for some reason it doesn’t 
produce either unconsciousness or a convulsive seizure. 
Perhaps its potential is not great enough, or perhaps 
conditions in the brain are not such as to permit of 
such a seizure. Perhaps some defeetive gene is lacking, 
which, if added to the others present, would produce 
the fits. 

At any rate, when a sullen looking, red faced patient 
comes in complaining of abdominal cramps, hunger 
pain, headache, and perhaps great in'itability and 
irascibility, it is well to find out if any of the near 
relatives have had convulsive seizures or short attacks 
of unconsciousness or sullenness’. 

Some of these relatives of the epileptic give a 
history of being unable to eat with other persons. In 
a few that we have seen there were abnormalities in 
the sexual act such as precipitate ejaculation or a 
failure to ejaculate. 
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SMITH, E. AND ORKIN, L. 

The Renal Digestive Reflex. J. Urol., iSil, Jan., 19iO. 

The authors state that the growing literature dealing 
with this subject attests to the importance of the asso- 
ciation of symptoms referable to the gastro-intestinal tract 
which are caused by disease of the urogenital system. 
Smith and Orkin studied only those patients in whom a 
primary gastro-intestinal diagnosis was made on the basis 
of symptoms and findings hut where the total renal 
function was normal. They investigated 487 patients and 
found 50 instances (10.2 per cent) in whom a diagnosis of 
a lesion in the digestive tract was entertained, but in whom 
definite disease of the upper urinary tract was found. 
They observed that the gastro-intestinal complaints always 
antedated the urinary symptoms. 

The original digestive diagnoses were grouped as “dys- 
pepsia, biliary, appendicitis and intestinal obstruction.” 

Under the heading of "dyspepsia" are included gastric 
and duodenal ulcers, neoplasms, pylorospasm, hyperacidity 
and gastric neuroses. Urologic investigation disclosed 
hydronephrosis and ureteral calculus most often. 

Under the heading of “appendicitis” are included 23 
cases (46 per cent) of the acute and chronic forms. Eleven 
of these patients had had appendectomies performed with- 
out effect on the original symptoms. Right ureteral lithi- 
asis and right hydronephrosis and hydroureter were the 
outstanding urologic lesions encountered in this series of 
cases. 

The “biliary” group included diagnoses, such as hepa- 
titis, acute catarrhal jaundice, and acute and chronic 
cholecystitis with or rvithout calculi. Of the ten patients 
encountered in this series, five had had cholecystectomies 
and one an appendectomy performed which resulted in the 
improvement of the original symptoms in only one case. 
The most frequent urologic diagnoses encountered in this 
group of patients were first right hydronephrosis, and 
then nephroptosis and right ureteral calculus. 

The “intestinal ob.struction” group includes those 
patients in whom a definite diagnosis of intestinal ob- 
struction had been made. The most frequently encountered 
urologic finding was tenderness in the right costovertebral 
space, and the most outstanding urologic lesions were renal 
lithiasis and hydronephrosis. 

The authors also encountered six cases with gastro-in- 
testinal symptoms referable to one side of the body in 
whom they found contralateral urologic lesions. Five of 
these patients had had urolithiasis and the sixth a uretero- 
cele. However, as a rule the right sided renal lesions pro- 
duced symptoms suggestive of lesions in the stomach, 
appendix and the biliary tract whereas the left renal 
lesions caused symptoms suggestive of disease of the colon. 
Concomitant lesions in both systems may of course occur. 

A detailed discussion of the reflex nervous mechanism 
was presented. The authors explained lucidly how a dis- 
eased kidney may cause symptoms referable to the di- 
gestive tract as well as the mechanism by which disease 
of the urinary tract may produce contralateral abdominal 
symptoms. 

Smith and Orkin urged that patients' who had had 


surgical explorations of the abdomen without relief should 
be subjected to a complete urologic investigation, and that 
plain survey films of the abdomen should precede TOent- 
genographic studies of the gastro-intestinal and biliary 


systems. 


Robert Turell. 


Sbnturia, Hyman R. 

Gastric Neurinoma. Am. J. Roentgenology, J,S:61-65, 
Jan., IDiO. 

Tumors of nerve tissue origin may originate in the 
gastro-intestinal tract. These are divided into (1) ganglio- 
neuromas, (2) neurofibromas and (3) neurinoma. Senturia 
reports a case of a neurinoma of the stomach, reviews the 
literature. His case occun-ed in a woman aged 60, having 
episodes of vomiting, pains, nausea, and hemorrhage over 
a period of 4% years. Gastroscopic examination revealed 
a deep ulcerative lesion which was considered malignant. 
Gastro-intestinal X-ray studies showed an “en face" ulcer 
niche 2 cm. in diameter on the posterior wall near the 
lesser curvature in middle third of stomach. At operation 
a large deep ulcerating tumor mass, 3 cm. in diameter 
was found. 

Neurinomas are grossly soft, elastic, well circumscribed 
gastric tumors, may be pedunculated. They occur most 
frequently on the posterior wall near the lesser curvature. 
They are usually single and not infrequently ulcerate. 
Histologically the palisade arrangement of the elongated 
nuclei arc characteristic and pathognomonic. These tumors 
are mostly benign, but malignant changes have been noted. 

Clinically there are no characteristic signs which are 
not manifested by other gastric lesions. The Roentgen-ray 
examination offers the best means of demonstrating the 
neoplasm. There is usually presented an oval or round 
smoothly outlined defect; if ulcerated an “en face” niche 
can be demonstrated. The curvatures are usually free and 
regular. Peristalsis is undisturbed. The mucous membrane 
pattern in region of the tumor shows neither the radiation 
of the rugal folds suggestive of an ulcer, nor the sudden 
termination as in malignancy. 

Maurice Feldman, Baltimore. 


Feldman, Maurice. 

The Effect of Peptic Ulcer in Cholecystography. Ain. 

J. Roentgenology, J,a:58-G0, Jan,, 19i0. 

A study of 115 cases of peptic ulcer, on whom cholecys- 
tography was carried out, to determine the effect of peptic 
ulcer upon this test. The gall bladder shadow density was 
considered normal in 101 eases or 87.7 per cent. In 9 eases 
there was poor filling or faint shadows and in 5 non-filling 
was observed. Two of the latter 14 cases were accounted 
for as pathological, the remaining 12 cases of 10.4 per cent 
revealed an abnormal cholecystographic finding. There 
was no operative confirmation on the 12 cases. In these 
there was some question whether they represented cases 
of pathological gall bladders or cholecystographic changes 
resulting from high gastric acidities of peptic ulceration. 
Feldman believes that some cases of abnormal cholecys- 
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toRrnphic findings may be due to peptic ulcer, but many 
arc due to associated Rail bladder patholofry. This study 
corroljoratos the creneral belief that peptic ulcer is un- 
doubtedly responsible, in probably a small pcrcentape of 
cases, for non-fillinp of the jrall bladder. 

Maurice Feldman, Baltimore. 

BARniT., A. H. 

/Irate Toraioii of the Gall Bladder. British Med. 

Q:12T2-1S7.T, Dec. SO, 1SS9. 

Tor.sion or axial rotation of the R.all bladder cannot 
occur in a normally situated orpan. In exceptional cases 
it is so elonR.atcd that the vhole Rail bladder lies below 
the anterior border of the liver; the fossa for the Rail 
bladder is occupied by the IcnRthcncd cystic duct. In these 
circumstances the Roll bladder is completely invested with 
peritoneum and hanRs freely in the abdomen. The mechan- 
ism of producinR the torsion would appear to bo the move- 
ments of the Rastro-intcstinal tract. 

Barber reports a case, which at operation the distended 
Rail bladder popped out of the wound; it was about the 
size of an oranRe, abnormally situated and had twisted 
throURh 3C0 deprees in a clockwise direction. Its blood 
supply was cut od causinp Ranprenc. The whole of the 
pall bladder was covered with peritoneum. The cj'stic duct 
was ionper than usual, was imbedded in the fossa of the 
liver which normally is for the pall bladder. There were 
no stones. 

Maurice Feldman, Baltimore. 

Pratt, Joseph H. 

Aci'te Panrreatir Xeerosis. The N. B. J. of Med., 

2S2:J,7-S5, 

Dr, Pratt who for many years has been a pioneer in the 
field of pancreatic di.sease summarizes his knowledpe and 
experience in respect to pancreatic necrosis, 

SYMPTOMS AND .SIONS 

Most important is acute, aponizinp, non-colicky but con- 
tinuous pain, unrelieved by morphine. The pain is in the 
ujiper abdomen and its extension determines the amount 
of involvement of the pancreas. Necrosis of the head of 
the pancreas causes pain to the ripht of the midline. 

VomitiiiR at times with hematemesis is a common 
symptom. The patient is very ill, cyanotic, and there is a 
scarcity of objective findinps. The temperature and pulse 
may bo normal at first. The epipastrium may be tender 
but muscle spasm is usually absent. 

Given symptoms of pall bladder disease in an obe.se 
per.son who is suddenly seized with aponizinp pain, un- 
relieved by morphine, with vomitinp and collapse, the diap- 
nosis of pancreatic necrosis must be considered. 

The use of the diastase test is neccssarj' to make the 
diapnosis. 

PATHOLOGY 

The disea.se is essentially an intoxication, not an in- 
fection. It can be simulated e.xperimentally in dogs by 
occlusion of the pancreatic duct. In spite of the many 
theories involved ns to how the disease arises clinically, 
none are satisfactory. The common-channel theory, the 
spasm of the sphincter of Oddi theory, and the theory of 
metaplasia of the duct epithelium with occlusion of one of 
the smaller ducts fail to satisfy all the criteria. 

CLASSIFICATION OF CASF,S 
.Veute Pancreatic Edema 

Often associated with pall stones and accompanies at- 
tacks of R.all bladder disease. A hiph diastase value is 
diapnostic. tVhen nocro.sis of the pland appears, the con- 
dition falls into the cateporj' of: 

.Acute Pancreatic Necrosis 

In thi.s proup de.ath may intervene in a few hours with 
the previously described sj-mptomatolopj-. 

Suppurative Pancreatitis 


In this proup also bclonps panprene of the pancreas. 
Both conditions occur secondary to acute pancreatic necro- 
sis if bacteria prow and lodpe in the necrotic tissues. The 
syndrome appears after initial improvement in cases of 
acute pancreatic necrosis. Symptoms of sepsis with leuko- 
cytosis, extension of pain, and fever are prominent. 

LABORATORY ATPS TO DIAGNOSES 
Increased Diastase Activity 

AVhen found in the urine and blood is most important. 
The method of Wohlpemuth is the most satisfactory and 
simple one. A fresh morninp specimen of urine should be 
used. Blood serum can also be used. Tests must be per- 
formed early in the course of the disease in order to follow 
the diastase activity. A level of over fi.'iG units in the urine 
must be had to be of diapnostic value. A positive test may 
not appear until after the first twenty-four hours in some 
cases. 

Increased Lipase in the Blood 

The method of Cherry and Crandall is quite satisfactory. 
Leukocytosis 

Often exceeds 25,000. A rapid fall durinp the first week 
is a pood propnostic sipn. 

Hypcrplycemia 

In 50 per cent of the cases, the blood supar is elevated. 
A plucose-tolerance test even in the presence of normal 
levels is sometimes of value. 

TREATMENT 

Up to 1929 all surpical authorities aprecd that early 
intervention was necessary. In that year Polya offered the 
first protest apainst this procedure.- Since then there has 
been a definite tendency toward conservative treatment 
with a resultant lowerinp of the mortality rate by 50 per 
cent to ns low ns 7 per cent in some clinics. In cases of 
low-prade pancreatitis ns well as in cases \vith severe 
hemorrhape, shock and toxemia, conservative treatment 
is the method of choice. However, where suppurative 
proce.sses are present, drainape for the pus must be per- 
formed. 

The view that the disease is an intoxication in which 
trjTisin and split-protein products are absorbed by the 
lymphatics and blood vessels of the pancreas makes it 
obvious that incision or manipulation of the pancreas only 
further agpravates the condition. 

Holmgren, I. 

Dyspepsia de Fermevtation ct Bntcrocolitis dc Fer- 
mentation. Aeln Med. Seand., 00(5) , C figs., 

1939. 

The dyspepsia due to fermentation is an intestinal in- 
fection accompanying anatomic changes in the colon; it is 
a colitis from fermentation. The patients have a deficiency 
of gastric hydrochloric acid and consequently enterocolitis 
from fermentation occurs in a greater proportion of 
achylic or hj-pochylic (achlorhydric or hypochlorhydric) 
patients than in normal individuals. — J. F. Wilkinson 
(Courtc.sy of Biol. Abst.). 

Farah, Alfred and Pinkston, J. 0. 

Responses of Intestinal Smooth Mnsele of the Dog to 
Benzedrine Sulphate (Phenyl-1, Amino-2 Propane 
Sulphate). J. of Phar. and Erper. Thcrap., C8:H, 
19i0. 

In forty-six experiments on isolated sepments of the 
small intestine and color from ten dogs the usual response 
to benzedrine sulfate in doses of from 0.3 to 160 gamma 
per cubic centimeter of bath fluid was a generalized re- 
laxation (decrease of "tone”) and a decrease in the ampli- 
tude of the pendular and peristaltic movements. The iso- 
lated sepments from the colon were much more sensitive 
to benzedrine than were those from the small intestine. In 
experiments (balloon technique) on unanesthetized dogs 
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with Thii-y- Vella fistulae of the ileum, benzedrine sulfate 
in doses of 0.25 to 5 mgm. per kilogram usually caused a 
generalized relaxation. Three dogs with fistulae of the 
colon were studied. In twenty experiments without anes- 
thesia, benzedrine in doses of 0.1 to 2 mgm. per kilogram 
consistently caused marked inhibition of spontaneous 
movements. It is concluded that the colon is the most 
sensitive portion of the intestine to benzedrine and con- 
sistently shows a definite inhibition of spontaneous move- 
ments. 

A. E. Meyer. 

Anagnostopoulos, Constantin 

Contribtition a I’etude de la Pleurcsie Droitc Sympto- 
matique de Vabces Hepatiquc Amibien. (Contribution 
to the SUidy of the Right Sided Pleurisy Due to the 
Amebic Abscess of the Liver). La Presse Medicate, 
No. 1-2, p. 7, Jan., 1940. 

Right sided pleurisy is a serious complication of the 
amebic abscess of the liver. The diagnostic difficulty can 
sometimes be unsurmountable, and tuberculosis may be 
simulated. If there is an epidemic of amebic dysentery, or 
if the disease is endemic and amebas are found in the 
stools, the amebic etiology of the pleurisy may be sus- 
pected. Exploratory puncture of the liver and finding of 
characteristic tenderness of the intercostal interspaces will 
permit the diagnosis. 

Rudolph Schindler. 

Nishimura, Masaya. 

Ober die chemische Zvsammcnsctcung dcr Gallcn- 
steine. J. Biochem. {Tokyol 28(2) :265-292, 21 figs., 

loss. 

Gall stones of many kinds were examined tvith respect 
to their contents of cholesterin, fatty acid, lecithin, bile 
acid, bile pigment and inorganic substances. Stones con- 
taining Ca-salt of a fatty acid (3 cases) as the main com- 
ponent, are called “fatty acid chalkstones” (Fettsaeu- 
rekalksteine) . These stones have a special form. The con- 
tent of bile acids is small in the stones and mainly com- 
posed of cholesterin and fatty acids ; it is greater in stones, 
containing a large amount of Ca and bile-pigment. There 
is usually more desoxycholic acid than cholic acid present. 
The fatty acid content is small in cholesterin-rich stones, 
and large in bilirubin-chalkstones. The latter occur often 
in the Japanese. The fatty acid is mainly palmitic acid 
and appears only as the free acid, except in the cases of 
the fatty acid chalkstones. The lecithin content is usually 
very small. The chemical constitution of the nuclear parts 
and the shell difl^ers somewhat. The bile acid content is 
always higher in the nuclear parts. In the stones removed 
by operation, no real pure cholesterin-stones are to be 
found; they are, instead, more or less combination, stones. 
The specific weight decreases in indirect proportion to the 
amount of the alcohol extract. — M. Neuhof (Courtesy of 
Biol Abst.). 

Takehara, Hiroyuki. 

Untersnehungen iiber die Zusammensetzung der stick- 
stoffhaltigen Bestandteile der Cdcumwdndc dcs Kanin- 
chens tmd des Hundes. J. Biochem. [Tokyo] 28(3): 
463-472, 1938. 

Caecum of healthy and grown up dogs was used. The 
caeeum material was separated into mucous membrane 
and muscles layer and kept under alcohol. The monoamino 
acids were obtained by hydrolysis with cone. HjSO, and 
followed esterification, distillation and saponification; the 
individual amino acids were separated as Cu-salts. Choline 
was isolated as its platinate from the alcohol extract. The 
analyses gave the following results : In the rabbit, glycocoll 


and alanine were found to a relatively great extent in the 
mucosa. Glutamic acid, tyrosine, arginine and lysine were 
present in mucosa and muscularis. In the dogs, histidine, 
v'aline and alanine were obtained from the mucosa, gluta- 
mic acid from the muscularis, and lysine, arginine, tyro- 
sine and alanine from both layers. About twice as much 
choline was found in the caecum wall of the rabbit as was 
found in the caecum of the dog. Choline was also present 
in greater quantities in the rabbit appendix than in the 
dog appendix. Lysine, proline, alanine, leucine, valine and 
tyrosine w'ere present in greater quantities in the caecum 
of the dog than in the caecum of the rabbit; with alanine 
the reverse was true. — M. Neuhof (Courtesy of Biol. 
Abst.) . 

Malteson, C. and Weighmann, R. 

Ober den Sckretionsablauf dcr Unterkief erdriisc bei 

Chordarcizung. Pfliigers Arch. ges. Physiol., 241 (5/6) : 

641-650, 3 figs., 1939. 

In dogs in morphine-pernoctone or in chloralose narcosis 
a continuous secretion-tachogram of the submaxillar gland 
was recorded, and either the chorda tympanior the lingu- 
alis nerve stimulated by alternating currents of a fre- 
quency from 10-1500/sec. or by repeated (2 to 4 per sec.) 
condenser discharges of an RC or 10-20/sec. Stimulation 
with a low frequency current or with the condenser dis- 
charges produces a secretion increasing soon to a maxi- 
mum, which is sustained until the end of the stimulation, 
where after the secretion diminishes rapidly. Increase as 
well as decrease of this type of secretion follows an ex- 
potential curve. With high frequency stimulation a poly- 
phasic secretion is obtained due to stimulation effects upon 
vasomotor fibers. Physostigmine does not change the 
threshold of the nerve-gland system but increases decidedly 
the effect of supra-threshold stimulations and lengthens 
distinctly the after-secretion following cessation of the 
stimuli. — E. Fischer (Courtesy of Biol. Abst.). 

Weir, James F. 

Atrophy and Necrosis of the Liver Without Jaundice. 

Ann. Intemat. Med., 12(11) :1845-1S54, 1939. 

Many cases of liver damage occur without jaundice but 
with ascites, pruritus, hematemesis, melanoderma, or en- 
largement of liver or spleen. The cholecystographic ex- 
amination, the bromsulphalein test, and the van den Bergh 
reaction are the most valuable tests to perform. 4 types of 
cases are cited : atrophy associated with disease af the gall 
bladder and biliary tract; atrophy associated with syphilis 
or with its treatment; atrophy of exogenous toxic origin; 
atrophy unassociated with other diseases. Liver damage is 
suspected when the patient complains of recurring mild 
indigestion, anorexia, nausea, constipation, headaches, 
weakness and loss of weight. — M. L. Ilsley (Courtesy of 
Biol. Abst.). 

Kihara, Yasuo. 

Dcsoxycholsdure aus Fuchsgalle (Vtilpes). J. Biochem. 

[Tokyo] 27(3) :36S-366, 19SS. 

The formation of bile acids can be infiuenced quanti- 
tatively by the food. At the pi'esent, however, it is un- 
certain if the desoxy-cholic acid in the bile of herbivorous 
animals is due to the plant components in their food. 
Experiments to test this question were done on silver foxes. 
The special food mixture of 500-6 — g. per day consisted 
of: 60 g. animal, and 50 g. fish meat, M of chicken egg, 
100 g. cow’s milk, rice-, wheat- and corn flour, carrots, 
potatoes, green vegetables and fruit. The bile of the silver 
foxes, fed with this mixture, contained, besides cholic acid, 
relatively great amounts of desoxy-cholic acid. The quanti-” 

tative relation of both acids was about 1:5 (to 1:6). M.' 

Neuhof (Courtesy of Biol. Abst.). 
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Book Reviews 

Jlratlnchc and Head Pains. By 
Walter F. Dutton. Philadelphia, F. 
A. Davis Company, 301 pp., 1039. 
Price $i.S0. 

For those physician.s who rejoice in 
a sort ol encyclopedia in which they 
can find all the po.ssible c.ause.s and 
tiTies of a disease listed, toftether with 
all the forms of treatment that have 
over been advocnte<l and later for- 
potten, this book will be a delipht. 
Here one finds articles on the head- 
ache of heartblock, of Addison’s dis- 


ease, and of foreipn bodies in the ex- 
ternal meatus of the car! 

Those physician.s who want a book 
which embodies wide clinical wisdom 
and pood judpment will, we fear, bo 
disappointed. This is the sort of book 
that could have been written about as 
well by the ofiice nurse ns by the phy- 
sician. For instance, one has only to 
bepin rcadinp at pape 215 to see that 
no effort has been made to discrimi- 
nate between treatments. For Addi- 
son’s disease, twenty-two remedies are 
advised, includinp cresote, plycero- 
phosphntes, strychnine, tuberculin and 
even metrazol. Anyone who has ever 
had much to do with Addison’s disease 



Continuous antacid 
effect throughout the 
normal period of 
gastric digestion 



The administr.rtion of a single 
adequate dose of magnesium trisilicate 
is followed by a quick primary neutraliza- 
tion and a slower secondary one. Tlie 
process is generally completed in from 
three to four hours, coinciding with the 
normal period of gastric digestion. 

Mutch' (Guy’s Hospital, London), 
found tliat magnesium trisilicate not only 
provided sustained ant.acid and adsorp- 
tive effects, but that it was free from cer- 
tain undesirable side effects more or less 
inherent in the long<ontinued adminis- 
tration of soluble alk.alies. 

Confirming the conclusions of Mutch, 
ndmarsh and B.r.xter- report treatment 
of 26 patients with peptic ulcer and 10 


with functional indigestion and find that 
magnesium trisilicate "appears to be an 
efficient, non-toxic antacid, causes rapid 
disappearance of symptoms, promotes 
healing, rarely disturbs the motility of the 
gastro-intcstinal tract, and produces no 
general side reactions." 

M.ignesium Trisilicate Squibb is sup- 
plied in 7'/i-gr. hiblets in bottles of 100 
and 1000. The tablets are slightly fla- 
vored with peppermint and are quite 
palatable. Total daily dosage varies be- 
tween 6 and 24 tablets according to the 
patient's condition and response. 

‘Mutch, X., nrit. it. I. 1:143, 203, 234. 1930. 

‘Tiilm.ir.Ii, C, and IJ.ixlcr, Jt. G., ConaJ, it. 
d. J. 39:3aS, Oct. 193s. 


will wonder how long a patient would 
last after beinp shaken up with 
metrazol. For the headache of cere- 
bral disease one finds the Rood old- 
fashioned advice to put a blister on 
the nape of the neck. On page 265 
one finds twenty-nine treatments for 
diphtheria,' includinR the Schick test 
and diet! 

Obviously the writer of this book 
believes in accepting everything that 
has ever been suggested in the way of 
therapy. If he had any preferences 
in regard to treatments, he did not 
feel the need for expressing them. 
Unfortunately so much space was 
wasted on irrelevant material that 
when he came to the discussion of so 
important a condition as migraine, 
the author gave a most inadequate 
discussion. He apparently has heard 
of ergotamine tartrate, but he recom- 
mends the use of 8 minims! Ap- 
parently he doesn’t know that it is a 
solid substance. 

On page 57 one finds the trenlmcnt 
for chlorosis discussed. Apparently 
Dr. Dutton has not noticed that this 
disease went out of fashion some fifty 
or sixty years ago; so much so that 
no one is sure today cvhat it was like. 
We are reminded of the annoyance of 
the teacher of Latin who one day 
wrote on the margin of a boy’s Latin 
composition, “Will you kindly toll 
your grandfather that wo don’t use 
the ablative absolute so much today. 
That 3vent out of fashion at Oxford 
in 1870.’’ 

Recipes and Menus for Allcrpics. 
By Myra May Haas, with a preface 
by Dr. Nathan Schaffer. New York, 
Dodd, Mead & Company, 250 pp., 
1939. Price 52.50. 

Every unfortunate mother who has 
to cook for some asthmatic child who 
cannot touch eggs, milk or rvheat 3vi!! 
bo glad to get hold of this book. Ap- 
parently Mrs. Haas was up against 
the problem herself, and while she 
was organizing information for her 
own needs, she thought she might ns 
well pass it on to others. The result 
is a book of interesting looking 
recipes. Most appreciated by many 
people will be the recipes for the 
making of bread rvithout egg, milk or 
wheat. 

In his preface Dr. Schaffer supplies 
much valuable information to sho3v 
the patient who is unable to handle 
some substance comfortably where he 
is likely to run into it. 


For literature address the Professional Scryicc 
Department^ 745 Fifth Avc.^ Nese York, N. y. 
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The Rectum and Colon. By E. 
Parker Hayden. Philadelphia, Lea & 
Febiger, 434 pp., 1939. Price 55.50. 

Dr. Hayden has produced a very 
attractive book, well written, beauti- 
fully illustrated and beautifully 
printed. The material appears to have 
been well chosen, and Dr. Hayden evi- 
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Contributions Made in 1939 to Knowledse in Resard to the Pancreas'" 


By 

ROBERT ELMAN, M.D. 
ST. LOUIS, MISSOURI 


A mong the increasing literature on the pancreas 
. perhaps the greatest interest in 1939 was centered 
on the so-called lipotropic factor. Acute pancreatitis, 
especially of the transient (interstitial) type, con- 
tinued to form a frequent topic. In addition there was 
a renewed attention in pancreatic function tests. 
Finally, a number of papers have appeared on carci- 
noma of the pancreas, reflecting, perhaps, the recent 
encouraging prospects of surgical excision. Only a 
portion of the large number of papers are reviewed 
herein; as a rule, single case reports and general re- 
views containing no new observations have not been 
mentioned. An attempt has been made to select only 
those the present author has considered significant 
particularly from the clinical point of view. As in the 
review (18) for 1938, disease of the islet tissue has 
been excluded. 

Carcinoma of the Pancreas. Autopsy reports are 
contained in papers by Grauer (21), Duff (17), and 
D’Aunoy, Ogden and Alpert (11). There was, as 
usual, general agreement as to the rapidity with which 
the disease progresses, averaging less than a year 
from the onset of symptoms to a fatal outcome. Loss 
of weight and abdominal pain are mentioned as the 
most prominent clinical manifestations especially when 
the tumor is in the body and tail, i.e., when there is no 
jaundice. Duff reviewed 16 such cases and stated that 
spread is more rapid than when the tumor is in the 
head. The predominance of males over females is again 
emphasized, the relation being 7 to 1 in the report by 
D’Aunoy, Ogden and Alpert. 

Because jaundice remains as the most definite diag- 
nostic sign in a large proportion of patients with 
carcinoma of the head of the pancreas, early oper- 
ation in jaundiced patients offers an obvious hope of 
cure. The case reported by Illingworth (25) is of 
special interest in this connection because the patient 
was operated on after only four weeks of jaundice. A 
tumor was found, a cholecystogastrostomy and gastro- 
enterostomy carried out, followed eight weeks later (a 
wound infection was responsible for the delay) by a 
resection of the duodenum and pancreas including the 
tumor. The postoperative course was smooth and un- 
eventful until seven weeks afterward when the patient, 
following a dietary indiscretion, developed acute ab- 
dominal sjTnptoms and died. At autopsy a bile peri- 
tonitis was found. The cause was due to a technical 
error, i.e., a leak had occurred about the ligature at 
the end of the resected common duct. Doubtless, in 
subsequent cases, this pitfall will be avoided. Another 
case of carcinoma of the pancreas, successfully re- 
moved, was reported by Brunschwig and Childs (3). 
In this case, however, the tumor was really a carcinoid 
which was shelled out by opening the duodenum, the 
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bile and pancreatic ducts being reimplanted in situ. 
The symptoms presented by the patient, a 41 year old 
male, were increasing weakness and steatorrhea; the 
X-ray revealed a filling, defect of the duodenum. The 
possibility of reimplantation of the pancreatic duct in 
the gastro-intestinal tract has usually been dis- 
regarded by most surgeons describing excision of pan- 
creatic carcinoma. The experience of Harries (24) 
should therefore be mentioned. He cut across the 
main pancreatic duct during the course of a gastric 
resection for ulcer, but was able to successfully re- 
implant the duct by working through the opened duo- 
denum. A similar operation has been described ex- 
perimentally by Person and Glenn (33). Using the 
method of Tripodi and Sherwin they implanted the 
pancreatic duct into the stomach and were successful 
in 24 dogs. Of special additional interest is the fact 
that these workers found normal liver lipids (3 to 6%) 
in these experiments in contrast to five dogs in which 
the pancreatic ducts were ligated and the pancreas 
partially removed and which showed a high liver lipid 
content (8 to 18%). This last observation is of inter- 
est in considering the lipotropic factor (see below) . 

The practical possibility of cure in carcinoma of the 
head of the pancreas by excision often resolves itself 
into the frequent and difficult question of whether or 
not to operate early in a patient with jaundice of un- 
explained origin. If the patient has carcinoma of the 
head of the pancreas he should have the benefit of an 
early resection because of the rapid course of the dis- 
ease; delay is fatal. On the other hand, if the jaundice 
is due to hepatitis or some other transient disease, 
delay is followed bj^ improvement and a therapeutically 
useless operation is avoided. Recent studies of pancre- 
atic function tests (as discussed below) should 
perhaps be used more often in helping to solve this 
problem. It may be that with the elimination of much 
of the danger of laparotomy in jaundice through the 
increasing use of Vitamin K there will be a tendency 
toward more frequent performance of operation in 
doubtful cases early rather than late in the course of 
the disease. 

When the tumor is in the body of the pancreas the 
indication for operation is less definite but even more 
urgent; otherwise, these patients inevitably fall in the 
group of hopeless diseases. At present the only possi- 
bility of diagnosis and resection lies in carrying out 
exploratory laparotomy perhaps more often than is 
customary. Certainly, the point should be emphasized 
that a patient in the cancer age with severe un- 
explained epigastric pain and rapid loss of weight 
should be suspected of harboring a carcinoma of the 
body of the pancreas. Moersch and Comfort (30) have 
observed in two patients with carcinoma of the body 
of the pancreas a definite bulging of the gastric 
mucosa during gastroscopy, a procedure which may 
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jirovi' to be of special diagnostic ■ value in these 
patients. 

Pancreatic Function Testn. Study of duodenal con- 
tents as a mcan.s of measurinir pancreatic function ha.s 
enjoyed a ronai.ssance in 1P39. The largest seric.s ivere 
reported by Comfort, Parker and Osterherg (8) who 
dc.scribcd findings in 111 patient.s, 17 of them normal 
adults. This is a v.aluablc paper with e.vtensive data 
accurately evaluated, and limitations clearly st.ated. 
They concluded that persistent absence of pancre.atic 
enzymc.s for very low concentration thereof) may be 
significant but only when more than one sample re- 
vealed the same finding. Such ob.scrvations, however, 
were made only in 7 patient.s all of whom had steator- 
rhea. Although the pancreas was not observed ana- 
tomically in these cases, 5 had X-ray evidence of 
pancreatic calculi, one a pancreatic cyst, the other was 
a diabetic. In G other patients with steatorrhea (due 
to non-tropical sprue) the concentration of pancre.atic 
enzymes was normal. Berger and Schnetz (1) found 
low ferment concentrations in the duodenal contents 
of 7 patients in all of whom the pancreatic lesions 
were confirmed by biopsy or autopsy material. Sugar 
tolerance curves were also obtained. There were 2 
cases of lipomatosis of the pancreas, 2 of pancreatic 
necrosis, 2 of pancreatic edema and 1 of carcinoma. 

Study of duodenal contents following the intra- 
venous injection of a new secretin preparation as a 
stimulant of pancreatic secretion has been reported. 
The preparation is a Swedish one and as described by 
Lagerlof (2G) is free of histamine and cholecystokinin. 
A double barrelled tube is used by this worker in order 
to separate gastric and duodenal secretions. During 
one hour after the injection of the secretin about 160 
cc. of duodenal contents wore obtained the volume ap- 
parently being in direct proportion to the dose of se- 
cretin injected. The presence of bile is said to indicate 
cither an absence of or an .abnormally functioning g.all 
bladder: when normal, the gall bladder apparently ab- 
sorbs all the hepatic bile which does not, therefore, 
appear in the duodenum. The data presented compi’ised 
te.-Jts on numerous normal adults as well as on 35 
patients with pancreatitis, pancreatic stones and carci- 
noma of the pancreas. Of the 3,6 patients, the diag- 
nosis wa.s verified anatomically by operation or po.st- 
mortem in over half or 19 cases. 

This secretin test has been tried in Fr.ancc by 
Chiray and Bolgert (G) and others and in this country 
by Diamond, Siegel, Gall and Karlen (12). The hatter 
obsen'ors reported their findings on 22 adults, 14 of 
them normal. The 8 patients .all .showed dovi,ation3 
from the normal in at least one of the several factors 
mc.asurcd, i.e., volume, bicarbonate content or ferment 
concentrations. In only one case, however, was the 
pancreas e.vamined anatomically (autop.sy) ; a carci- 
noma of the stomach and liver was found, the pancreas 
being small with no obstruction in the ducts. 

Pancreatic Incnfficicncii. Experimental pancreatic 
insufricicncy is discussed below in relation to f.at 
metabolism and the lipotropic factor. As a clinical 
designation (18) this term is usually used in patients 
suffering from so-c.alled pancreatogenous diarrhea, i.e., 
bulky stools containing unabsorbed fat (steatorrhea) 
and protein (creatorrhea). However, most obser\'ers 
agree that steatorrhea and creatorrhea are not always 
p.vncreatogenous and are to be distinguished in adults 
from sprue and in children from coeliac di.sease be- 


cause in both of these conditions the pancreas is 
normal. Of interest in this connection is the case de- 
scribed by Lagerlof (2G) of a 29 year old male with 
steatorrhea since early childhood who revealed a 
normal secretory response to secretin, thus excluding 
p.ancreatic disease and establishing a diagnosis of 
intestinal infantilism (coeliac disease, non-tropical 
sprue). This patient also e.xhibited a Hat sugar toler- 
ance cun-c. Two fatal cases of congenital steatorrhea 
are described by Rauch, Litv.ak and Steiner (35) who 
emphasize, as did previous observers, the association 
of pulmonary symptoms with this disease; they also 
observed transitory glycosuria. In the one patient 
coming to autopsy fibromatosis of the pancreas was 
found as well as a fatty liver. A remarkable case of 
persistent steatorrhea in a 51 year old patient with 
rel.apsing allergic manifestations was described by 
M.arkel (27). De-insulinized pancre.atic extract by 
mouth was followed by complete relief of symptoms 
which recurred on withdrawal of the pancreatic prepa- 
ration. Another case of steatorrhea was described by 
Dubois-Ferriere (IG). The patient was a 47 year old 
female with'bulky stools of !'/• ye.ars duration. Un- 
digested meat and a high percentage of neutral fats 
were noted in the stool. Duoden.al contents following 
injection of secretin showed a diminished volume and 
a lipase content 1/10 of the normal. She also showed 
a flat oral sugar tolerance curve but a normal cuiwe 
when the glucose was injected intravenously; the 
author inferred, therefore, that there was a disturb- 
ance in intestinal absorption but not in utiliz.ation of 
sugar. At autopsy the pancreas was large and the acini 
completely replaced by fat; the liver was small and 
cirrhotic with fatty infiltmtion. Cole (7) observed a 
patient with a fatty liver who at autopsy also showed 
•an almost complete destruction of the pancre.as .as a 
result of repeated attacks of acute p.ancreatitis. 

The use of raw (or dried) p.ancreas in 12 children 
with low blood lipids was described by Stoesser (37), 
These children were all suifering from a variety of 
severe infections which, according to this author, 
seemed to be associ.ated with a fall in the serum lipids. 
As a result of this treatment .all showed .an incre.asc in 
the serum lipids which was most striking in the choles- 
terol ester .and phospholipid fr.aetions. In, view of the 
relation.ship of experimental pancreatic insufllcicncy 
with low serum lipids as discussed below these obser- 
vations might indicate that pancreatic insufficiency 
m.ay occur during severe infections in children. 

These clinical obsenvations have an obvious bearing 
on the relation of the pancreas to fat deposition in the 
liver and to blood lipids, particularly as it concerns the 
existence of a lipotropic pancreatic hormone. This re- 
hationship is now discussed in detail particularly on 
the b.asis of experimental studies .about which there is 
still considerable difference of opinion. 

Pancreas and Fat Metabolism. In last year's review 
(18) considerable experimental work was concemed 
with the existence of a lipotropic hormone in the 
pancreas, not present in pancreatic juice and not due 
to choline or protein. That such a hormone (lipocaic) 
is an internal secretion of the pancre.as depends, as 
clearl.v expressed b.v its discoverer, Dragstedt (13), 
"on the recognition that the dep.ancreatized dog fed on 
a mixed diet of protein, carbohydrate and fat is not re- 
stored to a normal state by the adequate adminis- 
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tration of insulin and pancreatic juice, and that the 
remaining deficiency is corrected by oral adminis- 
tration of pancreas oi* of certain extracts of panel eas 
but not of other organs.” Dragstedt and his co-workers 
go on to say that at least 3 grams of betaine hydro- 
chloride or 2 grams of choline daily was found effective 
in relieving the fatty liver in depancreatized dogs 
whereas 1 gm. of lipocaic containing but a few mg. of 
choline was effective. One gm. of choline plus a diet 
containing 38% casein was ineffective. 

In favor of an internal lipotropic hormone were the 
observations that ligation of pancreatic ducts did not 
lead to fatty livers ; complete excision of the pancreas 
was apparently necessary. Further experiments In 
1939 have not confirmed these findings. The data pre- 
sented by Person and Glenn have been mentioned 
already. A large series of such experiments has also 
been described by Montgomery, Entenman and Chai- 
koff (31). Careful ligation of the pancreatic ducts and 
separation of the head of the pancreas from the duo- 
denum were carried out in 20 dogs ; they were all given 
a mixed high vitamin diet. Nine of the dogs in 12 to 
23 weeks lost considerable weight and developed livers 
with a high fat content (11 to 35%). Pour dogs re- 
ceived insulin, lost less weight but in 16 to 20 weeks 
also had fatty livers (containing G to 34% fat). Six 
dogs were given raw pancreas, lost no weight and ex- 
hibited normal livers (fat content 1.8 to 3.4%) . These 
observations, as suggested by the authors, certainly 
mean that unless ligation destroys an internal se- 
cretion either pancreatic juice or raw pancreas con- 
tains something which is necessary in promoting ab- 
sorption of some dietary constituent which is the lipo- 
tropic factor. 

Serum lipids have also been measured in studying 
the effect of the lipotropic factor. Thus Montgomery, 
Entenman and Chaikoff (32) described 4 dogs, com- 
pletely depancreatized and maintained with insulin 
who developed low serum lipids following operation. 
On feeding pancreatic juice all showed a pronounced 
elevation after 20 days, which returned to the lew 
level on withdrawal of the pancreatic juice in another 
25 days. This observation would seem to show that 
pancreatic juice contains either the lipotropic factor 
or something which enables the body to absorb it from 
the food. These studies are to be contrasted with those 
reported by Dragstedt and his co-workers (14) who 
also studied depancreatized dogs fed a full diet and 
given insulin ; a low serum lipid level was noted in 5 
to G weeks, the fall being coincident with fatty infiltra- 
tion of the liver. They found that lipocaic corrected 
the hypolipemia within a week. It should be pointed 
out, however, that pancreatic juice was apparently not 
given to these dogs. This may perhaps have some 
significance particularly in view of the criteria ex- 
pressed by Dragstedt (quoted above). A full and 
excellent review of the literature on lipocaic is con- 
tained in papers by Dragstedt and his co-workers two 
of which have been already cited (13, 14, 15). 

Acute Pancreatitis. There is a continued concern as 
to the advisability of conservative as opposed to oper- 
ative therapy in acute pancreatitis. Although the trend 
has been away from immediate operation, there is a 
growing realization that acute pancreatitis is a generic 
term which includes two different diseases, one of 
which is the classic acute hemorrhagic or gangrenous 
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pancreatitis, often called acute pancreatic necrosis, the 
other a transient, less serious acute non-hemorrhagic, 
or interstitial pancreatitis, often called acute pancre- 
atic edema. A striking summary of 10 cases, 5 of each 
type, has been reported by Casberg (5). All were 
treated without operation; the 5 in the first group all 
died, the 5 in the second group all recovered. Casberg 
discussed the diagnostic differences in the two groups 
noting among other things that all of the patients 
with acute interstitial pancreatitis entered the hospital 
with a past history of several similar attacks whereas 
in those with pancreatic necrosis no such history was 
obtained. This fact is evidence against the supposition 
that acute interstitial pancreatitis is merely a mild 
degree of or an early stage in the development of 
acute necrosis. The same inference is made by Meyer- 
May (28) who, in three years of service in French 
Indo-China, observed 27 cases of acute non-hemor- 
rhagic pancreatitis but none of acute necrosis. This 
author described his experiences rather fully and was 
able to study the lesion microscopically in biopsies re- 
moved from the 9 patients in whom laparotomy was 
performed. This author used the term “attenuated” 
pancreatitis as well as edematous pancreatitis. He 
made no observations on the amylase content of blood 
or urine but did note a fall in the ferment content of 
duodenal contents in many patients. Many also had 
hyperglycemia. Because of the latter finding he gave 
these patients insulin and observed positive thera- 
peutic effects in that the severity of the attacks was 
relieved. 

A characteristic case of recurrent attacks of acute 
interstitial pancreatitis forms the subject of one of 
several English papers on acute pancreatitis by Culli- 
nan and Stewart (10). The patient had had a cholecys- 
tectomy; the gall bladder contained three small stones 
and the pancreas was hard and indurated. Urinary 
amylase showed a high peak during each attack. 
Various drugs were tried with no effect ; morphia was 
also of no value, but the attacks eventually grew less 
severe and finally ceased altogether. 

Griessmann (22) described 80 cases of acute pancrea- 
titis he observed in six years at the German clinic of 
Giessen ; 30 of the patients had acute edema, 50 acute 
necrosis of the pancreas. There was no mortality in 
the former group whether operated on early or later 
(for associated biliary disease). In the group showing 
acute necrosis immediate operation was followed by 
a mortality of 34% whereas with delayed operation 
(average of 11 days after admission) the mortality 
fell to 13%. Of the whole series, 94% had biliary 
lesions though only 20% had stones. Biliarj' diversion 
was carried out in all cases at operation. He observed 
a diabetic sugar tolerance curve especially in the 
patients with acute necrosis. Mizuta and Tsuji (38) 
describe the medical and surgical aspects respectively 
of 243 cases of acute pancreatitis observed in Japan 
1901-36. Of these 79 were falsely diagnosed as in- 
testinal obstruction, acute appendicitis, or perforated 
peptic ulcer. Of 56 cases operated on 48 showed a 
hemorrhagic lesion; the mortality was 18%. Of 18 
cases not operated on the 6 severe cases all died, 9 
mild cases all recovered; this compares significantly 
with the series described by Casberg (6) as already 
mentioned. The Japanese authors make no mention 
of amylase studies but emphasize the severe excruci- 
ating character of the epigastric pain. 
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Blond Amidnsc. Observations of liiph blood amylase 
in acute pancreatitis are less numerous in 1939 than 
in last year’s review. The paper of Casberp mentioned 
above contains praphs showinp the rapid fall of hiph 
values in acute interstitial pancreatitis with the sub- 
sidence of the attack. Probstein, Wheeler and Gray 
(31) studied patients with peptic ulcers perforatinp 
into the pancreas and have noted an elevation which as 
a rule was not ns hiph as in acvite pancreatitis, lliph 
urinary diastase values were observed by Sm.vth (36) 
in e.vpcrimentally produced pancreatitis. Cope and his 
co-workers (9) report an elevation of blood amylase 
followinp experimental hypoph.vseclomy. The mapni- 
tude of the rise was slipht in comparison with the rise 
produced by pancreatic obstruction. Golden, Sieracki 
and Handclsman (20), for example, found increases as 
hiph as 2r)0 times the normal in 48 hours after 
complete lipation of the pancreatic ducts in dops. 
Unlike previous workers they found that in 3 of 4 dops 
a hiph level persisted lonp after the pancreas had 
atrophied (many months). 

Pancreatic and liiUary Disease. Jfost authors de- 
scribinp cases of pancreatitis usually report the fre- 
quenc.v of associated biliary, especially cholecystic dis- 
ease; the fipures vary Avidely. Those reported by 
Griessmann have already been mentioned. Carter and 
Hotz (4) found amonp 53 patients with acute and 
chronic pancreatitis that only G did not have biliary 
disease. Their mortality Avas in chronic pancrea- 
titis and uSej in the acute proup; drainape of the gall 
bladder or common duct was done in all. Wolfer (39) 
discus.sed again the theory that cholecystic disease 
may bo caused by reflux of pancreatic juice into the 
biliary tract and presented a cholanpiopram Avith a 
visualized pancreatic duct. This anatomical relation- 
.ship between the pancreas and common duct Avas dis- 
cussed at some length in last year’s review (18). 


Thouph many observers now believe that such a 
mixture of bile and pancreatic juice may by reflux lead 
to pancreatitis, a contrasting vieAv is that of Bottin 
(2) Avho nna,stomo.scd the bile and pancreatic ducts in 
dops .and found no evidence of pancreatitis. He be- 
lieves reflux of duoden.al contents rather than bile is 
responsible for acute pancreatitis. It should be .stated, 
hoAvever, that many of the older observations have 
shown that bile of A’.arious animals behave differently 
AA-hen they enter the pancreas. The bile of the cat, for 
example, provokes a severe edema if alloAved to floAV 
into the pancreas. In the goat it is apparently 
innocuous. In the mouse and r.abbit, on the other hand, 
bile is apparently irritating. In the human the data 
is obA'iousIy indirect and may be interpreted in more 
than one AA-ay. 

Pancreatic Stones. An extensiA'o series of 65 oper- 
.ated and 139 non-operated cases of pancreatic lithiasis 
has been reA-ieAA’ed by Haggard and Kirtley (23). The 
one case described in detail Avas operated on and the 
stones extracted. There folIoAved a pancreatic fistula 
AA’hich eventu.ally healed after five months. Wiilc 
pancreatic juice Avas flowing they found that ephedrine 
produced a slight but definite decrease in secretion. 
These authors discussed the differential diagnosis 
emphasizing the tenderness over the pancreas, steator- 
rhea, glycosuria and especially the findings by X-ray 
aided by a tube in the duodenum. Gillies (19) de- 
scribed a young girl, age 15, AA'ith a history of abdomi- 
nal pain since childhood and positive X-ray shadows. 
At bjieration the stones AA’ore removed and a T-tubo 
inserted. A stricture developed folloAving removal of 
the tube Avhieh required a second operation and re- 
insertion of a second T-tube AA'hich Avas later removed 
AA-ith permanent cure. 
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Calcification of the Pancreas 

By 

C. ABBOTT BELING, M.D., Med. Sc.B., F.A.C.S. 

SOUTH ORANGE. NEW JERSEY 


A pproximately one hundred and forty cases of 
. pancreatic lithiasis have been reported in the 
literature since the first description by de Graaf, in 
1664. Of these, twelve exhibited disseminated calcifi- 
cation of the gland. The first example of this type of 
calcification was reported by Allen (1) in 1903. A 
brief resume of these cases and a detailed report of 
the author’s case constitute this paper. 

CASE REPORTS 

Case 1. Allen (1), in 1903: A female, 30 years of age 
who, for one year, had attacks of paroxysmal epigastric 
pain radiating to the left lumbar region, accompanied by 
chills and fever, and the loss of about 50 lbs. Jaundice 
appeared temporarily nine months before admission and 
her stools were clay-colored for one week prior to onset of 
pain. She admitted excessive indulgence in alcohol. No 
glycosuria or evidence of biliary calculi. At operation two 
cysts of the pancreas, containing two stones, were found. 
The entire gland was atrophic and contained generally 
diffused calcareous material. She died the fifth day after 
operation. Autopsy did not reveal peritonitis but ad- 
vanced interlobular pancreatitis. The Islands of Langer- 
hans were not involved by the calcification. 

Case 2. Link (10), in 1911: A female, 22 years of age, 
complained of paroxysmal pain in the left flank and 
lumbar region radiating from behind forwards and down 
to the pubis. She w’as anemic and emaciated but not 
jaundiced. No glycosuria, biliary calculi, or abnormal 
stools. She was operated upon for suspected intermittent 
hydronephrosis. The kidneys were normal but multiple 
pancreatic calculi and interstitial pancreatitis were found. 
Biopsy showed fine, hard white bodies about 0.5 mm. in 
diameter beneath the capsule of the gland. Microscopically 
there were areas of fibrosis in the parenchyma and many 
exceedingly fine calcifications in the smallest acini. The 
Islands of Langerhans were not involved. Recovery was 
uneventful. 

Case 3. Bost (2), in 1931: A male, 37 years of age, 
had repeated attacks of epigastric colic for 25 years. In 
1921 he was suddenly seized with acute epigastric pain 
w'hich radiated to the back and left costal margin and was 
accompanied by muscular rigidity and tenderness. Roent- 
genograms of the gastro-intestinal tract were normal. At 
operation the head of the pancreas was large, indurated 
and grated when cut. Pus and some small calculi were 
evacuated. He recovered and was well until 1930 when he 
had another attack which subsided with treatment. On 
October 4, 1931, he developed cramp-like pains in the left 
upper quadrant, dorsal and lumbar regions, and left 
shoulder posteriorly, which persisted for 10 days along 
with some nausea but no vomiting. The upper left quad- 
rant of the abdomen was tender on pressure but not rigid. 
No jaundice, glycosuria, biliary calculi, or abnormal stools. 
Gastric analysis was normal. Roentgen examination showed 
diffusion of shadows in the head and tail of the pancreas. 
At operation stones were palpated in the body of the 
pancreas, and a large mass in the tail proved to be an 
abscess containing stones and pus with colon bacillus odor. 

*From the Department of Sureery, St. Barnabas Hospital. Newark. 
W. J. 
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The abscess was evacuated and drained. The patient re- 
covered. 

Case 4. Faust (7), in 1935: A white male, 45 years of 
age, -with a history of alcoholic excesses. For ten years he 
suffered from gaseous distention, eructation, and pain in 
the epigastrium coming on about 30 minutes after food, 
passing off into a dull ache. Two years ago he had an 
attack of hematemesis and frequent melena. His appetite 
was poor. He never had jaundice, clay-colored stools, or 
glycosuria. He was admitted to hospital because of acute 
epigastric pain and tenderness simulating perforated 
gastric ulcer. Later, on roentgen examination, clusters of 
opaque shadows were seen in a widened duodenal arc and 
across the mid-line. A peptic ulcer or carcinoma of the 
pancreas with calcified glands was suspected and oper- 
ation performed because of hourly attacks of severe pain. 
The w’hole pancreas was enlarged and fluctuant. Pus with 
a fecal odor was aspirated and the parenchyma of the 
gland was found to be crepitant. He died six days after 
operation. At autopsy the pancreas was very large and 
full of gravel and stones. Pus was found in a little sac 
between the stomach and the pancreas, which was deeply 
pitted at this spot. The ducts were dilated, and contained 
pus and several hundred stones of different sizes. Micro- 
scopic section showed evidence of progressive chronic 
pancreatitis with many calcified areas, reduction of the 
parenchyma, endarteritis, and areas of acute suppuration 
involving the duct epithelium. 

Case 6. Chiray and Bolgex-t (5), in 1935, mentioned the 
case of a 49 year old man who had repeated epigastric 
crises which were accompanied by headache, slight 
jaundice, and subsequent anorexia and fetid diarrhea. 
Roentgen examination revealed generalized calcification of 
the pancreas. The secretin test was done on two occasions 
with the follo^ving results: In 1934 — Volume of 27 cc. in 
45 minutes. Lipase activity-2.1, Tryptic activity-0.3; in 
1935 — ^Volume of 54 cc. in 28 minutes, Lipase-4.0, and 
Trypsin-1.25. The authors believed that the latter figures 
indicated regeneration. 

Case 6. Chiray, Albot and Bolgert (4), in 1935 reported 
the case of a patient who had several colicky epigastric 
crises, in one of which diarrhea, vomiting and a subicteric 
tint were present. Roentgen examination showed diffused 
calcific shadows which outlined the head and body of the 
pancreas more than the tail. The pancreatic fluid by 
means of the secretin test on two examinations, gave the 
follorving results: (1) Volume 27 cc. in 45 minutes. Lipase 
activity-2.1, Tryptic activity-0.3; (2) Volume 27 cc., 
Lipase-2.1, and Trypsin-0. 

Cases 7 and 8. Gutmann and Rekis (8), in 1936, re- 
ported five cases of pancreatic lithiasis before the French 
Society of Radiology. Apparently two of them showed 
diffuse calcification of all parts of the pancreas, and one 
was in a diabetic. The absence of clinical data and the 
reproduction of only one radiograph affords us little infor- 
mation regarding this series. 

Case 9. Pellasse and Ledru (11), in 1936, observed a 33 
year old male with repeated attacks of bronchitis during 
the winter. He was admitted to the hospital with a diag- 
nosis of bronchopneumonia without complaints referable 
to the gastro-intestinal tract. He died six days later. At 
autopsy a calcified gritty mass across the upper lumbar 
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spirit' was fnur.t) ti> t>e the pancreas. It w.is the seal of 
<!i“.sem!nate<i calcificntion.s with multiple calculi in the 
(l'.jct.“. This was further <iemonstratc<I by postmortem 
rot'otKcnofTraphy. He hail not sufTered previously from 
trlycosuria, jaundice, diarrhea, etc. 

Case 10. Komckc (12), in IPoG, pave a brief report of a 
male di.abctlc with altachs of colic in the richl hypochon- 
drium. IlocntRcn c.xamination revealed calcific shadows 
distributed throuirbout the entire pancreas. His urine 
diastase wn.s Cl. 

Case 11. Kini (9), in 1937, reported the case of a 
Hindu male, 39 years of afte, who sufTered with pain in 
the epicastrium for eiftht ye.ars, which at first bcRan in 
the middle of the back and radiated to the epigastrium, 
but later radiated from the front to the b.ack and lasted 
for a half hour or more. The attacks were not definitely 
related to the inRCstion of food but were ORpravated by 
lyinir on the riftht side. Jaundice, slycosuria. or diarrhea 
with clny.colorcd or fatty stools were not noted. The dias- 
tase content of the urine was 10 Units. Blood suRar — 
102.C mpras. Cc. RoentRcn examination revealed a large 
number of calcific shadows in the repion of the pancreas 
and delayed emptying of the stomach followinp a barium 
me.al. At operation the pancreas was uniformly bard, and 
Rlairy fluid escaped when the ducts were incised. Three 
large and some small stones were removed. Jinny smaller 
stones in the canaliculi were inaccessible. The duct was 
closed carefully around catheters inserted into it at the 
head and tail. After peritoncnlisation, the lesser sac was 
drained separately. The patient died three days after 
operation. An autopsy was not performed. 

Case 12. Brook (3), in 19,39, observed a man, 7G years 
of ape, who pave no syphilitic or alcoholic history. On 
March 10, 1939, he had paroxy.smal attacks of epigastric 
colic followed by collapse, which were controlled by 
morphine. They wore tliapnoscd ns biliary colic. Two 
weeks later bo had a similar attack which lasted from 10 
to IB minutes. Thereafter he had them at about monthly 
intervals. The pain was located at a point 1 inch below 
the xiphoid enrtiiape and he felt ns though fiuid were 
lieinp pumped into a small cavity which threatened to 
burst. Itocntpen examination showed poor concentration 
of dye in the pall bladder and a mapping out of the 
pancreas by numerous scattered shadows. These have re- 
mained unchanped. Ko operation was performed. The 
patient has done well and has enjoyed pood bcaltb without 
recurrence of attacks, which the author ascribed to the 
passage of stones throuph the papilla of Voter. 

The followinp case, which has been under my obser- 
vation for the past six years, may be included in this 
group. 

xJ.UTIIOR’S CASE 

The patient is a married man, 31 years of ape, of white 
-American -stock. His father died at .B3 years of ape of 
nephritis followinp recurrent tonsillitis. The mother is in 
fairly piwd health except for mild diabetes which she has 
had for the past 15 years. One sister, -M years of ape, has 
fainting attacks, said to be duo to some circulatory dis- 
onlcr. The other si.ster died at the ape of .10 years from 
carcinoma of the stomach with multiple intra-abdominal 
metnsta'cs. The patient had mea.sles, pertussis, mumps, 
chickenpox and scarlet fever in early childhood, the tonsils 
and adenoids were removed at the ape of seven, and at 
twelve years he developed acute appendicitis with perfo- 
ration, from which he recovered after operation and pro- 
longed convalescence. Prior to the spring of 1934, he was 
in excellent he.alth but since then bis appetite has been 
poor, he has been nervous, constipated, and often unable 
to sleep. Eight years ago his weight %v.as 1G5 lbs. but now 
averages 130 lbs. with a minimum of 120 lbs. He t.akes no 
habit forming drugs and smoke.s at Ica.st one pack of 
cigarettes daily. For the past 15 years he has indulged in 
alct'iholic heverages to excess, ordinarily consuming alrout 
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Fig, 1, Showing ulcer. 


one quart of spirits a day, and at times, two quarts. In 
March, 1934, he began to have matutinal nausea and 
vomiting, often lasting days to weeks. On September 23, 
1934, aher his noon meal, he was suddenly taken with on 
acute colicky pain in the upper part of his abdomen, which 
lasted for 12 hours, during which time he vomited fre- 
quently. He was sent to the hospital because of the gravity 
of his condition. Although acute intestinal obstruction was 
suspected, the history of recent unusual alcoholic excess 
and flakes of eoflee ground material in his vomitus led to 
the diagnosis of acute gastritis. lie improved rapidly 
under treatment nnd was discharged 10 days later in a 
satisfactory condition. Serial roentgenograms showed the 
colon to be rather large nnd redundant in its proximal 
portion, the rectum and sigmoid very large and lacking 
in tone. Flat plates did not show any calcific shadows in 
the region of the pancreas. 

Abstinence from alcoholic beverages nnd Vitamins B nnd 
C in large doses brought about a restoration of his former 
slate of health in about nine months. Then he began 
drinking again and kept it up until his illness in 1939. 
During this time he had eight attacks of acute gastritis, 
violent gastro-intestinal spasms and persistent vomiting of 
blood stained material, as often ns 50 times a day. Each 
attack lasted several days and was accompanied by veiy 
severe pain. As the result of his excessive drinking nnd 
persistent vomiting he became dehydrated and, on several 
occasions, he had visual and auditory hallucinations nnd 
epileptiform convulsions. The abdominal pains were 
always generalized, but were wor.sc in the upper abdomen. 
During the last few attacks be also complained of severe 
sharp gnawing pain in the epigastric region which seemed 
to pierce through and be felt in the dorsal region just 
below the lower border of the left scapula. The attacks 
were all similar nnd cleared up rapidly under treatment 
consisting of fluids nnd gluco.«e, largo doses of Vitamin B, 
inlravcnou.sly (20 mfrms. daily), sedatives and antispas- 
modics. Of late the attacks have occurred once every six 
month.s. 
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Fig. 2 


On July 13, 1939, he was seized with a sharp severe 
constant pain in the epigastrium, particularly on the left 
side, which radiated through to the back. He said that he 
had epigastric distress and heart-bum about 1-2 hours 
after meals during the preceding three months, for which 
he obtained relief with tincture of belladonna, bismuth 
subcarbonate, and bicarbonate of soda. This pain was so 
different from the previous attacks that he was hospital- 
ized immediately. 

He was acutely ill, with epigastric rigidity and tender- 
ness on pressure. The lower abdomen was soft and not 
tender. He started to have colicky pains and excessive 
borborhygmuB while in the hospital. Intravenous 69o 
glucose in normal saline was commenced at once to combat 
the dehydration. All urinalyses were normal. The leucocy- 
tes were 9,900 with 65% polys, 1% basophiles, 31% 
lymphocytes, and 3% monocytes with a 17.0 nuclear index; 
erythrocytes were 3,800,000 with 82% hemoglobin (New- 
comer) and color index of 1.0; blood sugar 96 mgms., urea 
nitrogen 12 mgms., uric acid 2.1, and creatinine 1.48; clot- 
ting time 4 minutes and bleeding time 2 minutes. 

A diagnosis of perforating peptic ulcer was made. He 
improved steadily under treatment and one week later 
roentgen examination with a barium meal revealed a 
definite small niche in the greater curvature of the duo- 
denal cap about 2 cms. distal to the pylorus, indicating a 
"penetrating post-pyloric ulcer” (Fig. 1). He was sent 
home on the 20th of September, 

Four weeks later another roentgen examination showed 
no niche but many small discrete shadows within the curve 
of the duodenum (Fig. 2), which was rounded and poorly 
defined. The density of the shadows resembled that of 
calcium or of barium within the bowel. As the patient had 
taken bismuth for several weeks, it was possible that some 
of it might have leaked out into an inflammatory mass 
produced by a perforated ulcer. It was also possible that 
the shadows were due to calcium in the pancreas. On the 
next day he was again seized with pain in the epigastrium 
radiating through to the back, and was hospitalized. A 


rounded mass about 3 cms. in diameter was felt on palpa- 
tion of the right lower epigastrium. It was moderately 
tender and immobile to palpation and respiration. The 
biliary tract and pancreas were thoroughly investigated 
with the following results: Re-inspection of the first 
gastro-intestinal roentgenograms revealed the shadows in 
the duodenal arc. They had not been noticed, probably, be- 
cause of the plainly visible pathology in the duodenum. 
Roentgenograms made of the abdomen showed a curve of 
miliary shadows which conformed to the outlines and 
position of the pancreas (Fig. 3). An attempt was then 
made to demonstrate the pancreas by the method of Engel 
and Eysholm (6) as follows: 

“The method consists of taking a lateral view with the 
patient in the prone position, the weight supported at the 
pelvis and chest so that the abdomen hangs free. The 
patient is given an effervescent powder just before roent- 
genograms are made, and he drinks fluid. This distends 
the stomach, and the pancreas, if enlarged, projects as s 
shadow in the lumen of the gas-filled stomach from the 
posterior aspect. Roentgenograms made after this method 
show the miliary calcification as described previously lying 
anteriorly to the spine.” The stomach was not indented. 
Fourteen and sixteen hours after he took the dye his gall 
bladder produced a shadow of good density, regular in 
outline without filling defects. It had emptied satisfactorily 
one hour after ingestion of fat. The head of the pancreas 
was clearly portrayed in all of the films by the large 
number of miliary calcific shadows. His blood amylase 
was 45.7 mgms. on August 29, 1939; 38.0 mgms. on Sep- 
tember 1, 1939, and S6.2 mgms. on September 6, 1939. The 
icteric index was 6.1 and blood cholesterol, 178.5 mgms. 

Prom the above findings a definite diagnosis of dissemi- 
nated calcification of the pancreas was made in addition 
to Penetrating Duodenal Ulcer, healed. He felt well when 
he left the hospital on September 6, 1939. After two 
months abstinence, he has resumed his drinking habits and 
is being closely observed from time to time. The mass 
in the epigastrium has disappeared. 

This case presents certain features characteristic of the 
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(li.'ca.cc. The rofrular excessive indulgence in alcohol and 
the repeated attacks o£ acute gastritis are important 
factors in the etiologj- of the attacks of acute pancreatitis 
which must have preceded the deposition of calcium. Sharp, 
gnawing, low epigastric pain, radiating through to the 
back, accompanied each attack and the inteiwals between 
attacks were symptom free. The absence of diabetes 
mellitus in the presence of advanced parenchymal calcifi- 
cation corresponds to former cases and indicates no wide- 
spread involvement of the Islands of Langerhans. 

DISCUSSION 

While it would appear from the literature that dis- 
seminated calcification of the pancreas is an e-Ntremely 
rare disease, we lack definite proof. The rarity may 
be apparent rather than real if the condition goes 
unrecognized either from its symptomatology or roent- 
genological fitidings. So that a more accurate estimate 
of the incidence of the disease can be arrived at, a 
suiwey of all cases which might include the syndrome 
is being made and will be reported in a later paper. 

SUJIMARY 

All cases of disseminated calcification of the pan- 
creas reported in the literature are presented in brief. 

The loth case is herewith reported in detail. It 
presents several characteristic features in etiology, 


symptomatology, and roentgen and laboratory findings. 

Attention is drawm to the difference between pan- 
cre.atic lithiasis and disseminated parenchjTnal calcifi- 
cation of the pancreas. 

The apparent rarity of the disease is questioned and 
note is made of current investigation to determine the 
true incidence. 
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T he value of the case report is partly that of re- 
cording unusual experiences with an individual 
patient as well as the possibility of stimulating im- 
proved methods of diagnosis or treatment. Certainly 
this is true in so far as the physician who cares for 
patients who suffer from ulcerative disease of the 
bowel is concerned. The experiences encountered in 
the care of the following three patients are reported 
herein because we feel that they are both unusual and 
particularly interesting. 

REPORT OF CASES 

Case 1. A man, aged fifty-three, for many years had 
suffered from attacks of diarrhea. Since he traveled 
widely, the usual diagnosis which he received w'as amebic 
dysentery; antiamebic therapy and general measures 
always had resulted in a slow but complete recoverj'. In 
December, IP3G, he had suffered an unusually severe at- 
tack of diarrhea. A large amount of emetine hydrochloride 
and acetarsone had been administered with no improve- 
ment. The patient became worse and was hospitalized. 
Antiamebic therapy was continued, but he became more 
and more depleted. Finally all medication except opiates 
was discontinued. In about two weeks the patient had im- 
proved sufficiently to come to The Mayo Clinic (March, 
1037), and he went directly to a hospital. In this three 
months' illness he had lost 40 pounds (18.1 kg.). The 
essential laboratory data were moderate secondary anemia. 

♦Fallow In Surjrpry, The Mayo FoonJation. 

+ I)ivi«{on of MfJicinr. The- Mayo Clinic. 

Scbmiltc^i Januarj' 24. 1940. 


leukocytosis (15,200 cells), and a sedimentation rate of 
the erythrocytes of 113 mm. at the end of one hour. 
Proctoscopic examination revealed a portion of granular 
edematous, easily bleeding mucosa with a large ulcer situ- 
ated on the posterior rectal wall 8 cm. above the anus. The 
rectum was contracted to about two-thirds its normal size. 
It was not wise to attempt administration of a barium 
enema for roentgenoscopic visualization of the colon until 
April 26, 1037 (Fig. la), at which time there was observed 
an extensive ulcerative process involving the entire colon. 

Treatment consisted in the administration of ulcerative 
' colitis scrum, but this pi'ocedure was discontinued within 
three days because of a severe local and systemic reaction. 
Ulcerative colitis vaccine was then administered and was 
continued for many months. The patient’s diet was gradu- 
ally increased to include a full' high-vitamin, high-protein 
intake with such fruits and vegetables as he could tolerate. 
Occasional doses of paregoric or codeine were required to 
control the diarrhea. He remained under our care for two 
months, at the end of which he was sufficiently well to 
return home. He was to continue with the high protein 
diet, supplemented with Vitamin B and vaccine. 

This patient has been examined on several occasions, 
the last time being in October of 1939. At this last exami- 
nation he was the picture of health; in fact, the proctologic 
report was that he “looked as good inside as he did on the 
outside.” He was concerned about gaining too much 
weight and his powers of endurance had returned to 
normal. The roentgenogram of the colon (Fig. 15) re- 
vealed some residual signs of ulcerative colitis. At the 
moment of writing he is merely exercising good care in 
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Fig. la. Extensive, acute ulcerative colitis, showing "fuzzy” character of the borders of the left colon; b, minimal 
evidence of colitis, but diverticulosis is to be noted. 




selection of his food and in the avoidance of physical and 
nervous strain. 

Comment. The previously described experience con- 
cerns a patient, acutely ill from ulcerative disease of 
the colon, whose disease subsided after the combina- 
tion of rest, good food and ulcerative colitis vaccine 
had been utilized. He cannot be considered cured but 
it is hoped that the quiescence wll continue indefi- 
nitely. 

Case 2. A woman, aged fifty-nine, was admitted directly 
to our service at the hospital in July, 1937. She had been 
ill for about four weeks, suffering from diarrhea, fever 
and increasing exhaustion as the diarrhea persisted. She 
had first considered that she had “stomach fiu,” but as the 
illness persisted, she had found it necessary to come to the 
hospital. On admission she was having six stools daily. 
No blood was seen grossly in the stools. Examination of 
the blood disclosed mild secondary anemia. Results of tests 
of the stools were negative, both for parasites and for the 
dysenteric group of bacteria. Proctoscopic examination re- 
vealed a mucosa which bled more easily than would normal 
mucosa. Roentgenologic examination after administration 
of a barium enema (Fig. 2) was reported as showing a 
severe type of ulcerative disease which involved the trans- 
verse colon and the descending colon as far as the upper 
sigmoid. The ascending colon and the sigmoid seemed to 
be normal. 

Treatment consisted of a high-protein, high-vitamin, 
low-residue diet which was supplemented with Vitamins B 
and C. As a supportive mea.sure, a transfusion of 500 cc. 
of blood was administered. Other than administration of 
an occasional dose of paregoric or codeine, no other treat- 
ment was employed. On the eleventh day she was per- 
mitted to return home. 

The colon of this patient was examined four months 
later and was found to show' evidence of colitis of the 
right half of the colon (Fig. 3o and 6), but the involve- 


ment was minimal. It has been possible to see this patient 
frequently and she has continued in excellent health. She 
is careful to avoid fatigue and insure that her diet is 
well balanced. 

Comment. This patient was seen early in the course 
of the colitis from which she was suffering. Simple 
supportive measures of good food, vitamin supple- 
ments and rest seemed to restore her to normal con- 
dition. Later, it was learned that she had been work- 
ing very hard — much more so than the average 
individual. She had eaten hurriedly and often had 
taken only a “bite on the run." Hence, w'hen intestinal 
disturbance afflicted her, her resistance was definitely 
impaired. 

Case 3. A woman, aged twenty-nine, entered the clinic 
on November 21, 1938, with a two-year history of two 
attacks of mucoid bloody bowel discharges accompanied by 
cramping, rumbling and abdominal soreness. The first two 
attacks, which lasted three and four weeks, had been ac- 
companied by constipation. The attack which caused her 
to come to the clinic had begun in April, 1938. Accompany- 
ing this attack was diarrhea, manifesting itself gradually, 
which was not controlled with bismuth or paregoric. She 
had lost 20 pounds (9.1 kg.). There was pain and redne.s.s 
of the left elbow. There had been intermittent fever in 
which the temperature sometimes increased to as high as 
104° F. (40.0° C.). On admission the patient was having 
three or four semiliquid stools daily and one at night, all 
of which contained blood and pus. Two months previously 
a perirectal abscess followed by a rectovaginal fistula had 
developed. The patient was depleted, her weight having' 
decreased from 115 to 91 pounds (52.1 to 41.3 kg.). On 
examination there was definite tenderness of the' left 
elbow; the small rectovaginal fistula was noted. Esti- 
mation of the hemoglobin showed 10.2 gm. per 100 cc, of 
whole blood. Results of tests of the stool were negative 


2oC Ameiucan Journal op Digestive Diseases voil-mc vn 

Numhkr G 



Fipr. 2. Ulcerative colitis is manifest in the transverse 
and descending portions of the colon, and is more severe 
alonj; the transverse colon than elsewhere. 



for parasites and ova. Proctoscopic examination revealed 
an irregular inflammatorj- process involving the anterior 
and right walls of the rcetum above the dentate margin 
from which, on slight pressure, pus oozed from several 
openings. In the sigmoid there was an inllammatory 
process which, grossly, was similar to that in the rectum. 
Part of the rectal mucosa appeared to be normal. Roent- 
genologic examination of the colon after administration of 
a barium enema (Fig. -la and li) disclosed a marked poly- 
poid change of the mucosa extending from the cecum to 
the sigmoid. The involved segment of colon suggested ex- 
tensive ulcerative colitis with secondaiy polypoid change-s. 

The patient was hospitalized. A high-protein, low- 
residue diet supplemented with Vitamin B, was prescribed. 
Neoprontosil was administered in doses of 20 grains (1.3 
gm.) every six hours for fourteen days. Within ten days 
she was passing one fairly well-formed stool a day. At 
the end of two weeks she was discharged and was in- 
structed to continue her diet, restrict her activity and to 
take a course of neoprontosil, GO grains (4 gm.) daily for 
ten days of each month. 

Since her dismissal the patient has returned to the 
clinic twice, the last time being October 0, 1039. At that 
time she had gained 35 pounds (15.9 kg.). The last roent- 
genologic e.vnminntion of her colon revealed ulcerative co- 
litis, typo 3, involving the colon from the hepatic flexure 
to the middle loop of the sigmoid. The involvement was 
sharply demarcated and still retained its polypoid charac- 
ter. There was a definite improvement over the condition 
shown by the first roentgenogram. Proctoscopic exami- 
nation revealed that the mucosa had healed and that it 
seemed to be normal. 

Comment. During the first two episodes e-xpericnced 
by this patient, only proctitis must have been present, 
because constipation existed even though she had 
several bloody rectal discharges each day. The last 
attack, characterized by greater prostration than be- 
fore and also diarrhea, indicated that the disease had 



Fig. 3o. Minimal evidence of colitis as shown by barium introduced by enema; b, after partial evacuation of barium, 
residual damage i.s more apparent in the ascending colon and hepatic flexure. 
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Fig. 4a. Mottling and irregularity of colon from the cecum to the sigmoid; results of barium enema after partial 
evacuation of barium; b, following injection of air, the polypoid features are more apparent. 
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extended into the colon. The roentRcnoKram (Fin. 4rt 
ntid li) demonstrates the severity of the process with 
the polypoid islet.s of mucosa. In this instance good 
food. Vitamin B and neoprontosil seemed the effective 
combination. This patient cannot be considered to be 
cured of her disease and there is the undercurrent of 
anxiety as to whether or not the polypoid character of 
the damaged colon will undergo malignant change or 
will resume the normal structure of mucous membrane. 

SUMMARY AND CONCLUSIONS 
In so far as can be judged, the features of ulcer- 
ative disease of the colon in the aforementioned three 
patients have many points in common. However, the 
intensity and severity of the disease as it afflicted the 
three patients are different. If the patient in Ca.se 2 
had been permitted to continue without treatment for 
several more weeks, it can only be imagined what a 
severely damaged colon might have resulted. There is 
no question that the mental attitude of the patient is 
of tremendous value, and psychic trauma may con- 
tribute to the onset of an attack. Anxiety can do much 
to continue such an attack, just as anxiety can aggra- 
vate the condition of patients who suffer from duo- 
denal ulcer. Fear of food, fear of getting too far away 
from the toilet, and what is referred to as “just fear” 
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seem to add greatly to the problem in the care of these 
patients. 

Concerning patients who have ulcerative disease of 
the colon one fundamental fact is certain; their 
chances for recovery depend greatly on the availability 
of the best possible quality of food. Protein is the 
most important article: chiefly red meats, liver, 
kidneys, sweetbreads and lean pork. Unfortunately, 
some patients cannot tolerate pork, but for those who 
can, it is an excellent food and is especially rich in 
thiamin chloride. 

Since fruits and vegetables may add too much 
residue to the diet and increase the number of bowel 
movements of the patient, restriction of these articles 
requires supplements of the Vitamin B group and 
ascorbic acid. Use of the whole Vitamin B complex, 
such as is now available, is preferable to the use of 
thiamin chloride alone. Such products are obtained 
from grain and may be enriched with liver. Likewise, 
ascorbic acid should be prescribed in doses of 200 to 
400 mg. daily until such a time as the patient can 
tolerate orange or grapefruit juice. 

We have no desire to minimize the value of other 
foiTus of treatment, all of which we employ, but we 
do stress the need of good food. 
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A NUMBER of patients with allergic symptoms were 
found to suffer from typical gall bladder distress, 
after ingestion of offending foods. We had reason to 
believe that the gall bladder can be subject to mani- 
festations of allergic disease and therefore undertook 
the study reported below. 

It is knovni that in hay fever and in allergic re- 
actions due to foods and other substances, not only 
inflammation of the mucosa of the eyes and upper 
ro.spiratory tract may occur, but also of the rectal and 
vaginal mucosa. Recently, Gray and Walzer have 
supported this e.xperimentally (1). Food allerg}', like 
all other types of sensitization tends to manifest itself 
in localize!! reactions in selected tissue of the body, or 
in small areas of such special tissue (Rowe, 2, p. 63). 
Vaughan has drax^'n attention to Menkin’s studies in 
which it was demonstrated that infection causes mobili- 
zation of the circulating antigens in the affected 
tis.sue. It is possible that infection of localized tissues, 
such as the gall bladder, may also concentrate allergic 
reactions in such areas (Rowe. 2, p. 64). Recently 
Alvarez has drawn our attention to association of 
symptoms of cholec.vstitis and food sensitiveness (3). 

♦ rrvm the T>cppj-tment vf Gn^tro-Tnte^tlnal Re«icnrch, the Alh’rsr>’ Clinic 
«n«l the Departnrr.t of Kadlolocy, Mwlic.nl Ho'plUil. Chlenro. 

ScVtr.htwl March 1. 1910. 


A number of patients with t}Tical symptoms have been 
operated for cholecystitis without relief of symptoms, 
which later disappeared after offending foods had been 
eliminated from the diet of the patient (for literature 
see Rowe 2, p. 177) . Shay, Cohen and Fels had reasons 
to believe that the gall bladder may act as a source of 
allergens (4). Chevallier (5) and Chevallier and 
Moutier (6) saw edema in the gastric mucosa of 
patients with dermatoses, paralleling similar processes 
in the skin. 

In a gall bladder which was removed after the diag- 
nosis of cholecystitis had been made, no disease was 
found except a mucous plug in the cystic duct; on 
microscopic examination of a smear of this plug, 
numerous eosinophiles were seen. 

In allergic shock contraction of the smooth muscu- 
lature occurs. In the case of the gall bladder a sudden 
contraction may cause distress per se, or indirectly 
when contraction (or swelling) of the cystic and 
common duct or the papilla of Vater prevent the 
emptying of the contracting viscus. It was decided 
therefore, to take cholecystograms of five patients with 
and without administration of offending foods and to 
compare the rate of emptying of the gall bladder. All 
of the five patients tested had a clear cut story of 
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sensitivity against foods in connection ivith a typical 
gall bladder syndrome. 

METHOD 

Thirty-six hours before the Graham-Cole test the patient 
was given castor oil. Twelve hours before he had a light, 
fat free supper. Four grams of sodium tetra-iodo-phenol- 
phthalein mixed in grape juice was given 12 hours before 
the test. Twenty and 14 hours following ingestion of the 
dye roentgenograms were taken, followed by a fat meal. 
One and two hours afterwards films were taken again. 
The fat meal consisted of 3 ounces of 32% cream and 3 
ounces of skimmed milk. When the patient was known to 
be allergic to milk, 50 cc. of olive oil were given instead. 
The patients were always placed in the same position on 
the X-ray table and a constant tube distance was em- 
ployed. Following these controls, the procedure was re- 


Table I 

Contractions of the gall bladder following motor meal 
with incompatible foods 


1 

Patient 
No. 1 

Per 

At End of 
1 Hour 

Cent Contraction 1 

1 At End of] At End of, 
1 2 Hours 1 3 Hours j 

Substances Used 

1 

43 

58 


^ Control, milk and cream 

I.S. 









Banana pow'der in milk 


40 

67 


and cream 





Banana powder in milk 


46 

67 


and cream 


52 

69 


Cocoa in milk and cream 

2 

41 

44 


Control, olive oil 

C.S, 






48 

68 


Milk and cream 

3 

26 

1 1 
1 


Control, milk and cream 

E.K. 






45 

63 

1 

Cocoa in milk and cream 

4 

36 

46 

59 

Control, milk and cream 

L.B. 









Egff white and milk and 


38 1 

1 

43 

60 

cream 

r 

40 

1 

66 : 


Control, milk and cream 

u.n. 

1 








American cheese in milk 


48 

43 


and cream 





Casein in milk and 


75 

1 



cream 


peated, but a small amount of the offending food was given 
with the motor meal. The tests were performed once a 
week, consecutively. The films were placed on a horizontal 
shadow box and the surface area of the gall bladder was 
measured with a planimeter; each value represented in 
Table I is the average of 3 readings. The size of the gall 
bladder on the 14 hour control film was taken as standard, 
and contraction of the organ expressed in per cent de- 
crease of the gall bladder shadow relative to the standard. 
Only such patients were employed in whom X-ray showed 
normal stomach and duodenum and whose gall bladder 
concentrated the dye and showed no stones. The symptoms 
following offending foods were: pain in r.u.q., often radi- 
ating to interscapular space; tenderness in the region of 
the gall bladder; nausea, heaviness in epigastrium, short- 
ness of breath, sneezing, headaches, belching, coated 
tongue, hives and itching. The first two symptoms oc- 
curred in all patients, the latter ones in a great number of 
tests when the foods to which the patients were sensitive, 
had been ingested with the motor meal. All patients were 
tested endermally in the Allergy Clinic. The offending 
foods in each case gave positive reactions. Proof of their 
clinical importance was obtained by administering the 


offending food during symptom free periods. This was 
done at least on four different occasions at intervals of a 
week or more. In all trials symptoms could be produced 
that were attributable to the suspected food. All patients 
were females, their ages ranging between 25 and 41 years. 

RESULTS 

Patient No. 1 was clinically sensitive to banana and 
cocoa. Two hours following the ingestion of a tea- 
spoonful of either of these, the gall bladder had con- 
tracted approximately 10% more than in the milk and 
cream control. Patient No. 2 was allergic to milk. 
Olive oil was used as the control motor meal. In the 
following test a milk and cream motor meal caused 
the organ to contract 22% more than with olive oil. 
This is more significant since we found in a series of 
normals tested for control purposes, that 60 cc. of olive 
oil is a more effective motor meal than one of milk and 
cream. Patient No. 3 was clinically sensitive to cocoa, 
one teaspoonful of which was followed two hours later 
by a 22% greater emptying of the gall bladder. ^ In 
patient No. 4 ten drops of egg white produced typical 
and severe distress, but no change in the rate of 
emptying of the gall bladder.* In patient No. 5 in- 
gestion of a thin slice of American cheese with the 
motor meal produced very severe symptoms, and the 
patient refused to have another film taken. The gall 
bladder contracted 23% less than in the control. This 
patient had been found (by skin tests) ^o be highly 
sensitive to casein. Ingestion of milk and cream did 
not produce discomfort. When 2 teaspoons of casein 
had been added to the milk and cream meal, she had 
a violent attack with general and gall bladder symp- 
toms, and the viscus contracted 36% more during the 
first hour following ingestion, than after milk and 
cream only. Due to the condition of the patient no 
film was taken at the second hour. 

From the above results it appears that besides 
general symptoms and typical gall bladder distress, 
allergenic foods may produce a disturbance in the 
emptying of the gall bladder. This was manifested by 
faster emptying in 6, and in delayed emptying in one, 
out of 8 tests perfoiTned. In one patient no change was 
noted, although considerable pain and tenderness was 
present in the region of the gall bladder. 

We are well aware of the shortcomings of the 
method employed. It was not possible, however, to 
induce the patients to undergo more tests, even control 
tests without an offending food, following the great 
discomfort the previous tests had given them. The 14 
hour values for the size of the gall bladder before the 
motor meal checked closely in the different tests and 
this made us feel that we were justified in comparing 
the values obtained in the conti’ol with those following 
the various meals. We did not employ the excellent 
quantitative method developed by Boyden (7) because 
we were interested in the end points rather than in 
the configuration of the curve of emptying of the gall 
bladder. Films of the gall bladder were taken in a few 
patients at shorter intervals, but did not furnish ad- 
ditional information. The configuration of the gall 
bladder was the same on all films, so that a flopping 
over of the viscus, etc., as observed occasionally, could 
be excluded. We may' conjecture that in patients 1-3 
and 5 (casein) in whom faster emptying was observed 

*Ees: white by mouth without the motor meai did uot affect the aize 

of the call bladder in this patient, althouch considerable episastric 

distress occurred. 
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the allers’ic insults were localized more or less in the 
pall bladder. In patient 5 whose jrall bladder emptied 
less followinir the iiiRe-stion of cheese, the assumption 
may be made that the .site of action was more or less 
in the cystic or common duct, or in the sphincter of 


Oddi. An indirect proof for this may be seen in the 
interesting e-xperiments of Deisslcr and niggins (12) 
who found that in anaphylactic shock in the guinea 
pig tlie sphinctcric resistance was greater than the 
maximal pressure of the gall bladder. We are, of 


Table II 

Lcucopcnic indices in patients irit/t food allergy 



rntient 


Inoomimtiblo 

Gnll nindder 

Kxrcrimcntnl 

Ills- 

^ Variation of 
W.B.C. Within 

Skin Te-its* 

No. ! 

Sex 

Ape 

Footla 

Pntholocy 

Procetiurc 

tress 

2 Hours p.e. 

<lnlrndcrma!) 

I 

F 

42 

Cnntaloupc 

Poor dye concen- 

Fastinc 


4 -lsoo 

Artichokes 4- 

1 



Ilannnn 

tration. Severnl 







Swcci corn 

FritHl foods 

rndio-tmnsluccnt 

calculi 

Cantaloupe 

•f 

4-2000 

Banana 4-4- 

I 




Cantaloupe 

1 mo. Inter 

++ 

— 2G00 

Enilivea 4-'r 


1 

1 





Sweet corn 

+ 

—000 







Milk and cream 

4* 

— ISSO 


i 





Erst fried in 
butter 

+ 

4-2000 







Cucumber 

+ 

-rSlOO 







Bananas 

+ 

—2100 



F 

IG 

Starchy foods 

Poor dye concen- 

Fastinir 


—500 

Orange 4* 




Sweets 

Tonmto 

flutter 

tration 

Dill pickle 

+ 

4-500 

pistachio 4- 





Tomato soup 

++ 

4-BOO 

String beans 4" 

i 





llhubarb 

4-*b 

—2400 

Rhubarb 4*4* 

1 





Miik and cream 

++ 

—GOO 

Limn beans 4-4“ 

1 

3 

F 

2S 

Pennuts 

Fair dye concen* 
tration. A No. of 

Fasting 

- 

4-600 

Horseradish 4* 

Mustard -f* 





m<iio«transIucent 

calculi 

Strawberries 

, ■— 

—1000 

Strawberries *}* 





Bananas 

4-4* 

4-2100 






Peanuts 

+ 

—4300 

Pens + 






Milk and cream 

t+) 

— KOO 

Banana 






Frietl egg 


—000 

Rice 4-4' 






Rice steamed 

++ 

—1700 



M 

ns 


T’ooc dye concen* 

Fasting 


—1000 

Banana 4* 


i 

tration. Cniciric 
shadow 

Pens steamed 

+ 

—8100 

Strawberries 4* 




1 

j 


Black cofTec 

4* 

4-2000 

American cheese 
-f -f- 




j 


Frie<l egg 

++ 

—2400 

Clams 4-4' 






Milk and cream 


4-3GO0 

AlHplcc -f-}- 



i 

' 





Cloves 4-4- 


1 

1 

i 

1 

1 






Peas 4-4* 

Celery 4*4- 
Parsnip 4'*f' 

Grapes -f-f- 

f. 

• >I 

; 

\ KG 

1 Milk 

No dye concen* 

Fasting 

- , 

—COO 

Banana 4* 


1 

’ Uutlcr 

benns 

tmtion 

Navy beans 
•teamed 

4- 

—1400 





1 




Bananas 

— 

— IBOO 



i 

' 

i 


Milk and cream 

4- 

—2200 


c 

i 

F 

t 3T 

Milk 

No dye concen- 

Fasting 



-f2000 

All tests negative 



1 

! Arri<*^aucc 
j Ilrmd 

tration 

Milk and cream 

4" 4- 

—3400 




' 

1 Fets 

1 


Pill pickle 

4-4* 

—3000 




1 

i 

j 


Apple-! r.ucc 

4- 4" 

4-1000 



1 


i 


Egg frlc»! 
in butter 

4-4- 

4-1100 



1 

i 

' 


i 

1 

Banana 

H-f 

j 

—1400 



•Only Afr 

ItcVhinjr. rnun'a. 5 /iur hlecotiv'h. blontinir. 

•i--- •ntir tA«tr, hiceotiifh, blontintr and epijrastric distrp«s. 
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coursB, cognizunt of the fact that in our subjects atopy 
rather than anaphylaxis is present. It would be merely 
speculation to try to explain why patient 5 could 
tolerate casein when administered as milk but had 
severe symptoms when ingesting it as purified casein. 

As a further measure to establish a connection be- 
tween gall bladder attacks and allergenic foods, the 
leucopenic index was used. This method, an application 
of Vidal’s liver test, was introduced by Vaughan in 
1934 (8). We followed closely the methods elaborated 
by him and by Rinkel and Gay (9). Objections raised 
by Sabin and collaborators (10) have not been sub- 
stantiated by Jones and collaborators (11). The leuco- 
penic index is not specific for gall bladder or liver 
dysfunction because persons manifesting acute allergic 
symptoms of any type due to food allergy may show a 
leucopenic response. We are presenting only eases 
with normal stomach and duodenum (confirmed by 
X-ray) whose symptoms after eating offending foods 
were those of gall bladder distress. In all of them 
cholelithiasis or cholecystitis were shown to be present 
by X-ray, and previous attacks of jaundice were re- 
ported by some of the patients. In addition skin tests 
and exclusion diets had proved sensitivity to the foods 
employed in our procedures. Six patients were tested. 
On different days the following routine was per- 
formed: leucocyte curve during fasting, and following 
ingestion of a number of foods. The distress which 
occurred following the eating of offending foods was 
in all respects similar to that described above in the 
patients whose gall bladder function was tested. 

A study of Table II reveals interesting facts: 
Firstly, distress following ingestion of non-compatible 
foods is in no constant relationship to the drop of the 
leucoc.vte curve. This is brought out particularly in 
case No. 5, in which ingestion of all foods was followed 
by a drop of the leucocyte count, while distress oc- 
curred only with navj’ beans and milk and cream (see 
Fig. 1). 

Case No. 6 (Table II) illustrates this point equally 
well. 

Secondly, the results of skin tests, the occurrence 
of distress and drop in the leucocyte curve do not 
parallel each other regularly. In Table II only positive 
tests are recorded, but the endermal tests had been 
fairly complete (over 200 skin tests were performed 
on each patient) . 

Thirdly, foods which the patients pointed out as 
incompatible usually were followed by distress, but the 
leukopenic index and the results of skin tests did not 
parallel the distress regularly. We are aware of the 
fact that in the above experiments a number of foods 
do not react on the gall bladder solely or at all through 
allergic reactions, but through physiological mechan- 
isms (gall bladder contraction through a humoral or 
intraduodenal mechanism, etc.). This complicates the 
interpretation of the leucopenic index and of the skin 
and diet exclusion tests. 

An interesting fact observed in the experiments on 
leukopenic index deserves mention : whenever a patient 
suffered great distress following ingestion of a food, 
and when his leucocyte count had dropped consider- 
ably, disappearance of the distress was followed by a 
rise in the leucocyte count. In view of the complicated 
mechanism of the leucocyte shift from, the skin to the 
internal organs of the body, it remains an open 



Fig. 1. Leucopenic index of patient No. 5, Table II. 


question whether or not apprehension and pain may 
not per se produce a drop of the white count, inde- 
pendent of other factors. 


SUMMARY AND CONCLUSIONS 
Patients suffering tvith allergic symptoms and gall 
bladder distress were examined. In 5 patients the gall 
bladder shadow (on the X-ray film) following a motor 
meal was compared with that following a motor meal 
which was incompatible or to which a small quantity 
of incompatible food had been added. In 6 out of 8 
tests faster emptying of the gall bladder occurred 
after ingestion of offending foods. 

The leucopenic index was compared to the symptoms 
of distress, skin tests and results of exclusion diets. 
While in a number of experiments all three tests 
agreed, no constant and regular relationship could be 
found. 
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T he u.‘;e of gastroscopy as a routine diaRnostic 
method in abdominal disca.^es has become so wide- 
spread and the technical limitations of the method are 
so well recoRnized that it seems important to empha- 
size its possibilities. All observers apree that there 
are so called "blind areas” present in the stomach, 
areas usually not seen at Rastroscopy. These are: 1. 
The lesser curvature of the antrum or a part of it. 
(Cases in which the entire antrum is seen are not fre- 
quent, but they occur. Borland’s (1) opinion on this 
matter is perhaps too optimi.stic). 2. That portion of 
the posterior wall on which the instrument lies. In 
some cases, however, this repion may come into view 
also, 'riicse areas are important and the frequent im- 
possibility to see them usually prevents Rastroscopists 
from makinR a definite nopative diaRnosis of a local- 
ized disease. 2. A scRment of the Rreater curvature on 
which the tip of the instrument slides. No lesions have 
been overlooked thus far. so far ns we know. 4. Some 
observei's claim a blind area in the fornix, in the 
supradiaphraRmalic portion of the body of the 
.stomach. We believe that with a proper technique this 
reRion is usimlly well seen. 

It is much more important to know that in the 
avernRc patient all other portions of the stomach can 
be seen, in .all t.vpes of constitutions. It becomes evi- 
dent from a review of the literature and from personal 
observations of the senior author that many workers 
are not yet able to Rrasp all the possibilities offered 
b.v the flexible Rastroscopo. The most certain criterion 
for a complete obseiwation of the stomach is the visu- 
alization of the p.vlorus, which frequently requires a 
Rreat dcRree of skill. IlenniiiR (G) has contended that 
patholoRv of the pylorus not diapnosed otherwise is 
rarely encountered. But this is not the salient point. 
The ob.'^ervation of the p.vlorus will convince the ob- 
server that he ha.s scon everythinR that can be obseiwed 
Rastroseopic.'ill.v. There are. however, ease.s in which 
tile pylorus cannot be seen even with the best tech- 
nique and the best cooperation of the patient. How- 
ever. if the anRulus is not seen then the Rastroscopic 
examination, in our ojiinion, should be considered un- 
satisfactory. The “anRUlus” is that part of the stomach 
where the le.sser cuiwature suddenly chaiiRcs its di- 
I'Mtion turniiiR ccplmlad. It does not correspond nece.s- 
sarily with the "incisura anRularis." seen .at X-ray, 
from an anatomic.al viewpoint. Ulcers lyinR at fluoro- 
scopy some centimeters above the ‘‘incisura anRularis” 
are found to be at the "anRulu.s” at Rastroscopy, so 
that the turniiiR portion of the lesser cun’ature is 
probably not a fixed point anatom icall.v. However this 
may be the "musculus sphincter antri.” markinR the 
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entrance of the antrum, is usually seen at the level of 
the anRulus. If the antrum is seen the Rastroscopic 
examination can be considered successful, and there- 
fore sceinR of the anRulus is of decisive importance. 
This has not always been so. In the years of the riRid 
R.astroscopes (1881-19.22) it was frequently impossible 
to find the anRulus. This occurred in half of all cases. 
Immediately after the construction of the flexible 
instrument it became evident that the pylorus was 
seen with the Rreatest of ease in patients in whom 
previously it had never been obser\-ed. The reason for 
this chaiiRC was that the riRid instruments were fre- 
quently not able to stretch the posterior wall of the 
stomach so that a view of the distal portion of the 
oi-Ran was impossible, whereas with the flexible instru- 
ment .such stretchinR is not necessary because thb 
Rastroscopo itself bends alonp the posterior wall. Gut- 
zeit (4), however, comparinR the ripid Korbsch Rastro- 
scopo with the flexible instrument, came to entirely 
different conclusions. lie believes that the pylorus is 
.sometimes better scon with the ripid Rastroscopo, and 
at other times with the flexible one. This opinion is in 
full contrast M'ith the experience of the senior author, 
and can be explained only by insufficient utilization of 
the possibilities offered by the flexible instrument. The 
only available fipure concerninp the use of the ripid 
Korbsch instrument is that of Thorlakson (15) who 
found the pylorus in only 55';^ of his cases, a fipure 
which is in full accord with all former experiences 
with the ripid pastroscopes and below all fipures 
publi.shed with the use of the flexible Rastroscopo. 
Only few authors pive clear st.atistics. Schloss (12), 
Dockeray (2), Taylor (14), Gillzow and Afendulis (3) 
state that they saw the pylorus in OOff. of all case.s, 
usinp the flexible pastroscope. Kirschen’s (8) fipure 
is Other authors state that the antrum and the 

pylorus are more easily seen with the flexible than 
with the ripid pastroscope fllenninp (5)) or that the 
pylorus is broupht into view more or less easily 
(ivioutier (10)). A close observation of the literature 
as well as of Rastroscopic work shows, however, that 
such pood results are relatively rare. This becomes 
obvious if we consider more elaborate sfatistics and 
(his fact e.xplains the lack of precise data in many 
introductory papers, ifloersch (9) was surprised to 
learn that other obseiwors had been cxporicncinp such 
preat difficulties in the examination of the antrum, 
when he himself had been phenomenall.v lucky in the 
examination of this portion of the .stomach. It is un- 
necessary to point out that this is not a matter of luck, 
but one of technique. The two best statistics on the 
problem of seeinp the pylorus are those of Kirihara' 
and coworkers (7), and those of the excellent intro- 
ductory paper of Bo.ver and coworkers (11). Kirihara 
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saw the pylorus in only 70 % of 292 cases in spite of 
the fact that he used a special tip in order to improve 
the possibility of inspecting this part of the stomach. 
Royer saw the antrum (not the pylorus) in only 62.2% 
of 312 cases. Thus we can assume that the pylorus is 
seen by the average observer in 60 to 70% of all cases. 
This figure is too low, as we shall endeavor to demon- 
strate, and it can be improved by proper technique and 
good training. Schloss (13) believes that the retro- 
grade system of Henning (6) gives the best results. 
This system has been tried by the senior author for a 
long time (12). The retrograde optical system does 
not facilitate the finding of the pylorus; it increases 
the blind area of the greater curvature (see above) so 
much that this instrument is no longer manufactured. 

Our own experiences are as follows: When we be- 
came aware of the problem, we decided to incorporate 
in every gastroscopic report a statement as to whether 
or not the pylorus was seen. Since there are always a 
number of observers present at our examinations, 
there has seldom been a case in which the pyloric ac- 
tivity has not been seen by several observers. Our 
figures are based on 348 gastroscopic examinations of 
new patients only, performed during recent months. 
In four 11.1%) of these cases the gastroscopic exami- 
nation was impossible because of obstruction of the 
cardia or lack of cooperation of the patient. In 8 cases 
(2.3%), the e.xamination could not be continued be- 
cause of poor cooperation, and was reported as un- 
satisfactory. There remain, therefore, 336 cases in 
which the gastroscopic examination was considered 
satisfactory. In 21 of these, there were anatomic or 
pathologic conditions present which prevented the 


pylorus from coming into view, namely; 

Resected stomachs 3 

New growths obstructing the pylorus 10 

Adhesions due to pyloric disease 6 

Diaphragmatic Hernia 2 


In one case food filled the antrum, and in another 
case we decided to disregard the pylorus because of 
the presence of disease in the upper portion of the 
stomach which required our full attention. There re- 
main, thus, 313 cases in which the pylorus should have 
been seen. In 28 of these (8.9%) the pylorus could 
not be seen. Thus the pylorus was demonstrated in 
285 (91.1%) of the 313 cases. If we compare the 
number of cases in which the pylorus was observed 
with the total number of new cases examined, we find 
that the pylorus was seen in 91.7%. This percentage 
will be reduced to 85% if we include all the cases which 
were omitted. However, it seems to us that it is more 
logical to disregard all those cases in which for obvious 
anatomical or pathological reasons it was impossible 
to see the pylorus, because the number of resected 
stomachs, -carcinomas, etc., will vary in different 
clinics or hospitals and therefore the addition of these 
cases must necessarily confuse the statistics. 

We by no means contend or claim that our figure of 
91.1% is the best one that can be attained, but wc 
believe that gastroscopic technique cannot be consid- 
ered adequate if the pylorus is not observed in at least 
80% of all cases in which it should be possible to see it. 

This result can only be attained by adequate tech- 
nique. The most essential point is to avoid spasm of 
the stomach. This is accomplished by a good psycholo- 
gical preparation of the patient and by skillful intro- 
duction of the gastroscope. Psychological preparation 


is particularly important in new patients especially 
those referred by other physicians. The gastroscopist 
should not start anesthesia without having discussed 
with the patient his particular symptoms, considering 
carefully every complaint and trying to bring out why 
in his particular case this examination is important. 
Furthermore, the patient should be reassured that the 
examination is extremely easy if he will cooperate. 
The usual answer is ; “I will try to do my best,” and 
the reply should be, “Nobody can do more, and if you 
do this, the examination will be very easy.” The atmos- 
phere depends largely on the nurses. Every word 
which may suggest a major procedure should be 
avoided, a gaj’ environment should prevail, and even 
jokes are permissible. They will convince the patient 
that nobody in the clinic considers gastroscopy to be 
an exceptional or serious procedure. It is important 
to consider the place of birth and education of the 
patient. It is proper to explain everything to be done 
to a patient who has been educated in the United 
States. He will appreciate it if he is told in advance 
that the feeling of numbness which develops as a re- 
sult of the application of anesthesia to the throat, may 
be disagreeable. Patients with European education are 
often inclined to exaggerate their discomfort. To them 
short though friendly commands give good results. 
Gastroscopy should not be carried out in an operating 
room. We physicians usually are unable to imagine 
how tense the most cooperative patient becomes when 
he sees himself within the walls of the surgical amphi- 
theater, with the clean and shining tiles, the compli- 
cated operating table, the instrument cabinets and the 
smell of anesthetizing agents. A simple office should 
be used. The preliminary introduction of an Ewald 
tube should be followed by the explanation that the 
other tube through which the stomach can be seen has 
exactly the size of the Ewald tube, but that its upper 
end is stiffen and that therefore the patient may ex- 
pei'ience some disagreeable pressure in his throat 
which the examiner promises to avoid if possible. The 
patient is told that he must not move the right 
shoulder or the left elbow because by doing so he will 
surely cause the picture to disappear. The examiner 
himself will proceed to show the patient the proper 
position. It is only through this method of approach 
that we can gain the patient’s complete confidence and 
prevent the development of spasm. 

A WTong technique in the introduction of the instru- 
ment may destroy everything one has done in the way 
of obtaining a well relaxed and cooperative patient. 
Most patients become stiff when the instrument is 
introduced in a well lighted room. Only a green light 
is permissible. The flexible gastroscope in contradis- 
tinction to the rigid instruments should never be intro- 
duced with the head extended. Full advantage should 
be taken of the flexibility of the instrument. At the 
beginning of its introduction the instrument should be 
perpendicular to the long axis of the body or even 
slightly less than a right angle, being pointed slightly 
cephalad so that neither the metal of the tip nor the 
rubber cover of the flexible portion will touch the 
teeth. The instrument should be swept through the 
90-100 degree angle and into the axis of the body only 
as the rigid part approaches the teeth. The tip of the 
instrument will be in the stpmach before the patient 
has had time to realize that its introduction has been 
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made. At this moment the patient should bo reassured 
with statements such as: “We are in the stomach; it 
was very easy; we are seeing everything; do not stop 
breatliing,” etc. 

The chief technical point, however, concerns the 
speed of the introduction. The constrictor muscle of 
the phai-j-nx should be passed .slowly while the patient 
is sw.allowing, but from here on speed is desirable. A 
rapid introduction is essential. After the passage of 
the constrictor of the pharynx not more than 1 to 2 
seconds should elapse in introducing the tip of the 
instrument down to the lower depths of the organ. Xo 
force is needed to attain this goal for the instrument 
will slide down readily and swiftly. No danger is in- 
volved in this rapid procedure, no resistance is en- 
countered at the cardia and no spasm develops. If, on 
the contrary, slow introduction is carried out then the 
patient may develop severe spasm and poor results will 
be obtained. There are some cases in which a spasm 
of the posterior wall or a circular spasm of all of the 
stomach will develop in spite of rapid introduction. 
The pictures obseiwed are characteristic; either a pro- 
truding thick fold of the posterior wall is soon casting 
a shadow on the anterior wall, or a circular contraction 
appears in the visual field which is frctiuently con- 
fused by the beginner with tlie "musculus sphincter 
antri." If such a spasm develops the ex.amination be- 
comes difficult, but still an e.xcellcnt exploration can bo 
carried out if the proper techniciue is followed. The 
thing to do is to wait and to try to divert the patient’s 
attention. This can he done only by talking continu- 
ously, not advising the patient to relax (this will tend 
only to increase his tenseness) but de.scribing the 
picture obtained or seen to the assistant or the ob- 
servers. The patient will become interested and all bis 
tenseness will disappear, and suddenly the spasm will 
be gone and the in.strument will slide down into the 
lower depths of the stomach. At times we have been 
compelled to wait four or five minutes before being 
able to see the antrum, but in only eight of the 212 
examinations did wo classify the e.xaminntion as un- 
satisfactory because of inability to sec the nngulus and 
the antrum. 

When the antrum is located the seeing of the pylorus 
is usually easy if the examiner is patient and waits 
until the antrum springs into action. These contrac- 
tions of the antrum are frequently seen immeiliatcly 


but at times one has to wait for several minutes before 
they start. In spite of the fact that the patient is ex- 
periencing verj' little discomfort these few minutes 
will be almost unbearable to him if his attention is 
not constantly diverted by a concise, comprehensive 
and emphatic discription of the picture observed. The 
appearance of the angulus, musculus sphincter antri, 
mueo.sa of antrum, etc., should be fully described and 
the observation of the first small peristaltic w.avo 
should be greeted with audible enthusiasm. Then the 
patient will cooperate and the pylorus will become 
visible in most of the cases, Ol.lCc in our series, as 
previously described. 

SUMMARY 

1. Faulty technique may discredit the endoscopic 
examination of the stomach with the flexible gastro- 
scopc. 

2. The possibility of seeing the pylorus is the most 
important single criterion of a good, successful gastro- 
scopie examination. 

3. In our .ser/c.s the pylorus k-.ss seen in 2Sa 
(91. Iff.) of 212 cases in which it should have been 
seen. 

4. Gastroscopic technique should not bo considered 
satisfactory if the pylorus is not obsen-etl in at least 
SOff, of all possible cases. 

5. The technique for the finding of the pylorus is 
de.scribed. 
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An Improved Routine for the Roentgen Examination of the Rectum 

and Sigmoid* 
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found in this part of tlie large bowel. Jinny of these 
lesions give characteristic symptoms and signs which 
lead at once to a correct diagnosis. Others are in- 
sidious in onset .and in the caidy stage.s give clinical 
signs indistinguish.able from toxic or functional dis- 
orders. From this latter group, patients are frequently 


T he lower portion of the large intestine is n 
common site for malignant neoplasms. Six per 
cent of all carcinomas are located in this region. Of 
intestinal new growths, seventy-seven per cent arc 
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Fig. 1. Antero-posterior film showing good visualization 
of proximal sigmoid (B-C) and obscuration of distal sig- 
moid (A-B). 



Fig. 2. Right anterior oblique film. Both the distal 
sigmoid (A-B) and the proximal sigmoid (B-C) are 
visualized. Note also that cecum may cause obscuration 
in this view. 


referred to the roentgenologist for the purpose of 
ruling out malignant disease. If, under these circum- 
stances, an eiToneous negative diagnosis is rendered, a 
patient is likely to be treated symptomatically for a 
long period in a manner prejudicial to chances of a 
permanent cure. The hope of control of carcinoma of 
the sigmoid and rectum is dependent on early recog- 
nition and prompt treatment. It is therefore obvious 
that the roentgenologist has a great responsibility and 
should use every means at his command to avoid error. 

Some j'ears ago, one of the authors of this paper 
brought out the fact that an oblique view is necessary 



Fig. 3. Left true lateral film. Rectum and distal sigmoid 
(A-B) well visualized. Proximal sigmoid (B-C) obscured. 
Cecum seldom causes overshadowing in this view. 

to visualize certain sigmoid lesions which may be 
completely obscured in the prone and supine positions. 
The routine use of this projection has permitted a 
positive diagnosis in a large number of cases and 
amply justified the claims made for its use. Since then 
we have supplemented the oblique position with a true 
lateral projection. This projection was described by 
Robbins and Altman in the American Journal of 
Roentgenology and Radium Therapy in October, 1938, 
and they stated that it had been previously used by 
Kantor and Fricke. The main purpose of this paper 
is to emphasize the importance of this diagnostic pro- 
cedure and to urge its adoption as a routine view' in 
the examination of the large bowel. The anatomical 
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Fir. 4. Case 1. Antoro-postcrior view. Non-vi.siinli- 
zation of tumor. 


considerations, particulnrl.v of a true lateral fdm of 
the colon, are of extreme importance and will be con- 
sidered at some length. With the jiatient l.viiiR in the 
supine position the rectum i.s far posterior, it.s dorsal 
wall lyinpr in the hollow of the sacrum separated from 
it by a very narrow band of tissue. The upper portion 
of the rectum and the recto-sinmoid junction are more 
anterior but still deep in the pelvi.s. The distal siRmoid, 
for a distance of two to six or even cifrlit inches, lies 
with the lumen in an antcro-iio.sterior axis which 
passes from the hollow of the sacrum almost directly 
forward toward the anterior abdominal wall. 

These points should be kept in mind when vicwinir 
films of the colon made in the various position. Fins. 
1, 2 and 3 show schematic diaurams of the rectum and 
sigmoid as seen in antero-iiosterior, right anterior 
obliciue and left true lateral positions. In all three of 
the .sketches the recto-sigmoid junction is indicated by 
letter A. The mid sigmoid is indicated by the letter i? 
and the junction of the descending colon and sigmoid 
by the letter C. In Fig. 1 it can be seen that jioints A 
and B are more or less directly superimposed and the 
distal sigmoid thus obscured. B and C are well sepa- 



Fig. 5. Case 1. Right anterior oblique view. Non- 
visualization of tumor. 


rated and the proximal colon clearly demonstrated. In 
Fig. 2 points A, B and C are fairly well separated and 
the outline of both proximal and distal sigmoid ob- 
tained. In this view the visualization is somewhat 
tangential and consequently a small lesion in either 
the proximal or distal sigmoid may bo obscured. There 
is a tendency for the cecum to interfere in this pro- 
jection if the entire colon has been fdled before the 
films are taken. Another jioint to be noted is the fact 
that the anterior and posterior walls of the rectum are 
not .seen in profile. In Fig. S, the true lateral pro- 
jection. ])oints B and C are superimposed indicating 
obscuration of the proximal sigmoid. However, A and 
B are well separated in this view and lesions of the 



Fig. 0. c.sse 1. True left later.al vie\y. Carcinoma of 
the anterior wall in the reoto-sigmoid ivgion. Well visua’- 
ized. 


distal sigmoid and of the anterior and posterior walls 
of the rectum can easily be made out. 

These three views of the lower bowel are, in our 
opinion, mutually supplementary and necessary in all 
cases. The antero-iiosterior view is the only one in 
common use. The right anterior oblique film is most 
satisfactory if it is made during lluoroscopy because 
with complete filling of the colon the cecum often 
superimposes and causes obscuration of a portion of 
the sigmoid. To bo satisfactory, it should be made 
during the actual introduction of the barium, other- 
wise incomplete filling will probably result. 

The taking of the loft true lateral view of the rectum 
and sigmoid may bo deferred until after complete 
filling of the colon, as in this position the cecum is 
thrown forward and does not interfere with the view 
of the sigmoid. Satisfactor.v films can usually be ob- 
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Fig. 7. Case 2. Postero-antcrior view. Non-visualization 
of lesion. 


tained in this position, with exposure factors of 75-85 
KVP, 50 MA and 10 seconds with a target film distance 
of 30 inches. In extremely heavy patients the tube 
may be brought down to 25 inches. 

Films of two cases are shown which illustrate the 
value of the true lateral position. Figs. 4, 5 and 6 
show a case with a carcinoma of the anterior wall of 
the recto-sigmoid junction. It is not shown in the 
antero-posterior and oblique views but is well visual- 
ized in the true lateral. Figs. 7, 8 and 9 show a carci- 
noma of the posterior wall of the recto-sigmoid region. 



Pig. 8. Case 2. Right anterior oblique view. Non-visu- 
alization of lesion. 



Fig. 9. Case 2. Left true lateral film. Carcinoma of the 
posterior wall in the recto-sigmoid region demonstrated. 


This also is only satisfactorily visualized in the true 
lateral projection. 

In order to satisfactorily diagnose lesions of the 
sigmoid and rectum a barium enema should be ad- 
ministered under fluoroscopic control. The observer 
must be well accommodated for fluoroscopy and should 
look for any deformity in the lumen or any hesitation 
in the upward progress of the barium column. Obser- 
vations must be made in both the right and left oblique 
positions as well as in the antero-posterior position. 

During the introduction of the barium “flash” or 
“spot” films should be made in the right anterior 
oblique position. After complete filling films are taken 
in prone and supine positions and a .film of the pelvic 
colon made in the left true lateral position. 

After evacuation a single prone film is made. This 
is to be augmented by films in other positions as indi- 
cated by the position of any suspicious area. 

If a conclusion cannot be reached after this pro- 
cedure the colon should be filled with air and further 
films taken. 
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I N the practice of dietetics and nutrition emphasis is 
usually placed on intakes of protein, carbohydrate, 
and fat moieties, and such mineral elements as calcium, 
phosphorus, or iron. Other equally important though 
less familiar constituents (1, 2) are often disregarded. 
It has been demonstrated that substitution of equal 
quantities of banana for apple in the diet may not 
change the quantity of the total residue (fiber) but 
the proportion of the lignin, cellulose and hemicellulose 
may be significantly altered and these may in turn 
augment or retard the utilization of nitrogen and 
other elements (2). The same food substitution may 
not significantly change the average daily alkaline- or 
acid-ash intake per kilogram of body weight but the 
proportions of the individual basic and acidic mineral 
elements may be greatly altered, producing a change 
in the trend of metabolism (1) as growth proceeds. 

The physiologically beneficial effects of cellulose 
(3-6) and, more recently, the recognition of the com- 
ponent parts of “crude fiber” in satisfactory elimi- 
nation have gained dietetic consideration (7-15). Man- 
gold (10) has defined crude fiber as "the sum of all 
those organic components of the plant cell membrane 
and supporting structures which in chemical analysis 
of plant foodstuffs remain after removal of crude 
protein, crude fat, and nitrogen-free e.xtractives.” It 
is composed of a mixture of chemical substances, cellu- 
lose, hemicellulose (pentosans, hexosans) and encrust- 
ing substances (lignin, cutin, suberin, pectins), knowl- 
edge of whose chemical, physical and structural 
properties is most incomplete. No enzymes in man’s 
digestive tract capable of digesting cellulose and its 
associated pol.vsaccharides have been found, hence, 
these substances are sometimes spoken of as “un- 
avoidable carbohydrates” (14). The digestibility or 
disappearance of fiber from the digestive tract of man 
is extremely variable and depends in part upon its con- 
tent of cellulose and pentosans, lignin apparently not 
being digested at ah, and the presence of bacteria in 
the alimentary canal. The young non-lignified cell 
membrane of plant foods is much more easily broken 
down by bacteria than older, lignified structures, 
consequently the disappearance of indigestible carbo- 
hydrates from the digestive tract varies inversely with 
the lignin content of the intake. 

*From the Research Laboratorj*. Children's Fund of Jlichipnn, in co- 
operation with the Jlethodist Children’s Village, Detroit. 

The expenses of this study were defrayed in part by a grant from the 
United Fruit Company, Boston. 
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By determining the caloric value of the food intake 
and the corresponding feces and their contents of 
water, nitrogen, total fiber, and its constituent complex 
carbohydrates (lignin, cellulose and hemicellulose) it 
is possible to ascertain how much decomposition has 
taken place during the food’s transit through the ali- 
mentary tract. Moreover, the laxation rate in relation 
to the composition of the stool and the water intake 
provide an index to the type of elimination consequent 
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to a particular intake. The present study is concerned 
Huth the metabolic effect of altering the proportions of 
apple, banana and cereal in children’s diets upon the 
disappearance of “unavailable carbohydrates” in their 
digestive tracts and the resultant influence upon the 
growth and well being of the subjects. 

Lignin, cellulose and hemicellulose in the food and 
feces were determined by the method described by 
Williams and Olmsted (7) with but minor changes 
(2) which were necessaiy to meet laboratory con- 
ditions at hand. The method has given reproducible 
results under the conditions of this experiment and 
although the separation and determination of cellulose 
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and hemicellulose is not precise, it does yield values 
superior to those obtained by the time-worn method 
of Weende. The results contribute pertinent infor- 
mation on the physiologic reaction in the digestive 
canal of these polysaccharides as they exist in food- 
stuffs. 

RESULTS AND DISCUSSION 
Nine healthy children, ages 5 to 8 years, were ob- 
served for pre-experimental and experimental test 
periods from 20 to 55 days in length while living 
under controlled conditions in an environment per- 
mitting normal activity and conducive to normal 
growth and development. The details of metabolic 
procedure, methods and care of the children* are de- 
scribed in earlier publications (16, 17). The alter- 
ations made in the daily diets of the subjects during 
the experimental periods are shown in Table I. It is 
important to note that seven of the subjects received 
100 grams of apple throughout the study and the other 
two received 200 grams; also, that the seven children 

*Mar8h W. Poole, M.D., made the physical and medical examinations 
of the children. 


were receiving 100 grams of banana during the pre- 
experimental period, the other two none. Three of the 
children received a diet increased by 100 grams of 
banana during the experimental period (Group p. 
Five of the children received 100 grams of banana in- 
stead of 30 grams of cereal (Groups II and III). One 
child (Group IV) received an addition of 100 grams 
of banana and other foods. 

The effect of adjusting the dietary proportions of 
apple, banana and cereal upon the unavailable carbo- 
hydrate intake and the resultant fecal outgo (i.e. 
laxation rate, water content, dry weight, energy value 
and nitrogen content of the feces) are shown in Table 
II. The diets throughout the study conformed to 
dietetic standards and were comparable qualitativelyt 
although each child served as his own control and re- 
ceived food in sufficient quantities to meet individual 
activity and growth needs. 

tThe diet was composed of the following foods which were fed in 
sufficient quantities to take care of body requirements for growth 
and activity; apple, banana, lean beef, white and whole wheat 
bread, butter, cabbage, carrots, cheese, eggs, graham crackers, 
lettuce, milk, peanut butter, potato, shredded wheat or corn flakes, 
tomato and orange juice, sugar and salt. 


Table II 

Average daily intakes and disappearance of celbdose and hemieelltdose in the alimentary tracts of children 
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Banana and apple have similar nutritive character- 
istics which seem to reside in the carbohydrate moiety 
(11-13). These two fruits have the same amount of 
total fibrous residue but the distributions of the indi- 
vidual unavailable carbohydrates are different; the 
banana contains a preponderance of lignin while apple 
possesses less lignin but more cellulose and hemicellu- 
lose. Cereals vary in their content of total fiber and 
their composition depends upon the portion of the 
whole grain that is used. The decomposition or fer- 
mentation of the crude fiber in the digestive tract of 
man is affected by the age and make up of the plant 
cell membrane, the proportion of the component un- 
available carbohydrates, and by the dietary mixture 
as a whole (10). For these reasons the bananas^ were 
fed at the stage of ripeness at which the fruit is con- 
sidered to possess maximum food value; the apples 
were of the same variety, and the same foods made up 
the basal dietary for each day. 

The intakes of total fiber were greater than the 
physiologic roughage minimum of 90 to 100 mg. per 
kilogram of body weight that Cowgill and Anderson 
(3) considered necessarj’ for satisfactoiy elimination 
in healthy adult men. The dietary changes for eight 
of the children did not alter the fiber content of the 
total diet more than 14 per cent, an amount less than 
the 25 per cent Cowgill and Anderson found necessary 
to effect a la.xation response. The subject’s daily cellu- 
lose consumption per kilogram of body weight ranged 
between 84 and 138 mg. and their hemicellulose intake 
from 89 to 136 mg. 

The addition of 100 grams of banana to the diets of 
the three children in Group I increased their daily 
cellulose intakes 7.2 to 8.5 mg. (111.8 to 120.0: 107.1 
to 114.3: 83.8 to 92.3) and their hemicellulose intakes 
3.8 to 4.6 mg. (119.0 to 122.8: 113.1 to 117.0: 89.2 to 
93.8) per kilogram of body weight. Since the total 
residue gf banana is approximately 60 per cent lignin, 
25 per cent cellulose, and 15 per cent hemicellulose (2), 
the lignin in the diets was augmented in greater pro- 
portion than the other unavailable carbohydrates. The 
caloric intakes per kilogram of body weight were 
raised 1 to 3 calories, the water 2 to 5 gi-ams. In a 
preceding paper (18) presenting the nitrogen and 
mineral balances of the subjects during the study the 
additional 100 grams of banana daily was shown to be 
accompanied by increased average daily retentions or 
an increased per cent of intake retained for nitrogen, 
calcium, magnesium, sodium, potassium, phosphorus, 
chlorine and sulfur. 

For H.H. and F.C., the increases in the intakes of 
banana were accompanied by an increase in laxation 
rate and the feces contained more water, solid material 
and nitrogen, indicating that the fecal material had 
remained in the alimentary tract for a shorter period 
of time. During the pre-expei’imental period 81 and 
78 per cent of the cellulose intake was decomposed in 
its passage through the digestive tracts of H.H. and 
F.C., in contrast to 79 and 70 per cent, respectively, 
when the banana supplement was given. Likewse, 63 
and 66 per cent of the hemicellulose intake disappeared 
in the digestive tract for these same children during 
the pre-experimental regimen whereas 63 and 60 per 
cent were broken dovm, respectively, during the ex- 
perimental periods. Apparently these two children 
were .able to utilize the cellulose and hemicellulose of 

jThc bananas were selected by Mr. R. E. ReifT of the Fruit Dispatch 
Company, Detroit. 


the banana better than that of the diet as a whole for 
in spite of the increased elimination with a greater 
output of unutilized intestinal products and a reduced 
nitrogen intake (8 and 12 mg. per kilogram of body 
weight, respectively) during the period when ad- 
ditional banana was given, there occurred simultane- 
ously an augmented rate of nitrogen storage. The 
increased fiber or water intake, or both, may have 
been responsible for the stimulated laxation rate. 

The third child in Group I (D.P.) showed no change 
in laxation rate or nitrogen retention, a decrease in 
energy^ value and a slight increase in water content of 
the feces. The subject’s water and nitrogen intakes 
were slightly increased yet the dry weights and nitro- 
gen contents of the feces per kilogram of body weight 
were reduced. This response implies an unusual ability 
of D.P. to break down the fibrous food substances 
passing through his digestive tract. During the pre- 
e.xperimental period 78 and 63 per cent of the cellu- 
lose and hemicellulose intakes disappeared in transit 
through the alimentary canal. 'After the fiber intake 
w’as increased, 80 and 73 per cent, respectively, of 
the cellulose and hemicellulose ingested disappeared. 
Further support of this individual’s superior ability 
to decompose fiber by means of a particular bacterial 
flora or some other factoi', leaving insufficient quanti- 
ties of roughage to stimulate elimination, is found in 
his low gastro-intestinal motility, determined in roent- 
genologic studies (19). This observation is in agree- 
ment with the findings of Cowgill and Sullivan (4) 
who observed that some patients with constipation 
have a greater tendency to decompose fiber in their 
digestive tracts than healthy men. 

Each of the five children in Groups II and III were 
subject to the same alteration in diet during the ex- 
perimental period and were receiving approximately 
the same quantities of fiber from either apple or 
banana during the pre-e.xperimental period, although 
the subjects in Group II received 100 grams of each 
fruit daily and those in Group III received 200 grams 
of apple, which contains less lignin and more cellulose 
and hemicellulose than banana. Throughout both inter- 
vals of study the energy values of the intakes were 
within the range 82 to 100 calories per kilogram of 
body w'eight per day. The cellulose ranged from 110 
to 138 mg. and the hemicellulose from 99 to 136 mg. 
per kilogram of body weight per daj'. Substitution of 
100 grams of banana for 30 grams of cereal during 
the experimental period reduced the nitrogen intake 
of each child by an amount ranging from 12 to 38 mg. 
per kilogram of body, weight while little change oc- 
curred in the amounts of water ingested. The cellulose 
and hemicellulose contents of the diets were reduced 
by 8.7 to 3.1 mg. and 26.5 to 19.9 mg., respectively, 
per kilogram of body weight during the e-xperimental 
period. 

In response to the diet substitution little change 
could be found in the laxation rates of the 5 children 
but the daily water and nitrogen contents of the stools 
were lowered for all of the subjects. Changes in nitro- 
gen retentions, dry weights of feces and disappeai’ance 
of cellulose and hemicellulose were altered by the 
different proportions of apple and banana in the diets 
of the two groups. The three children in Group II 
who, throughout both periods, each received 100 grams 
of banana per day more than J.M. or B.F, (Group 
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III), all reduced their nitrogen retentions per kilo- 
gram of body weight during the experimental period. 
The average daily dry weights of their feces were 
lessened also and although only one child (B.M.) ap- 
preciably increased (15 per cent of intake) in daily 
disappearance of cellulose, all three children ishowed 
an increased amount of hemicellulose disappearing in 
the tract (4 to 24 per cent of intake) . The two children 
in Group III received more apple than banana through- 
out the study. Their daily nitrogen retentions and 
fecal dry weights per kilogram of body weight in- 
creased during the experimental period and there was 
a slight change in the quantities of carbohydrates 
disappearing from their tracts, an increase of 1 and 
4 per cent of the cellulose and a decrease of 4 and 3 
per cent of the hemicellulose intakes, respectively. 

P.W., whose diet was increased with foods in ad- 
dition to banana during the experimental period be- 
cause of increased growth demands, illustrates the 
significant changes that may take place in the pro- 
portion of complex carbohydrates ingested when a diet 
is augmented. It has been pointed out in another 
communication (1) that in this study of children 
during pei’iods in which each subject’s caloric intake 
and its alkaline-ash and acid-ash values per kilogram 
of body weight per day ivere practically constant, al- 
though the intake of excess base was increased during 
the experimental period to make it more compatible 
with optimal gro^vth needs, there are other motivating 
factors besides quantity intake of nitrogen that affect 
the nitrogen retention and growth of tissue when con- 
servative amounts of banana are added to the diet. 
The unavailable carbohydrates may have a protein- 
sparing action and the character of the fiber (i.e., the 
proportion of lignin to cellulose to hemicellulose) may 
have physiologic importance in the diet. 

It is known that banana increased the lignin content 
of the diet (Table II) changing the quantities of both 
cellulose and hemicellulose fermented in the digestive 
tract and added some pectin (about one per cent of the 
fresh pulp) which seems to have unique physiologic 
value in stimulating more wholesome utilization and 
passage of intestinal contents (11-13), a more satis- 
factory buffer action (12, 13, 20), and effects a change 
in the bacterial flora of the feces (21). The tannin 
content of banana may also be of some significance 
(22). Since there are so many other dietary properties 
inherent in banana, consideration must be given to the 
food as a whole and its effect upon elimination and 


gastro-intestinal motility and the utilization of the 
individual mineral elements (22). 

SUMMARY 

The disappearance of unavailable carbohydrates 
from the alimentary tracts of 9 noi'mal children, ages 
5 to 8 years, was determined during pre-experimental 
periods of 30 to 56 consecutive days for each child and 
experimental periods of 20 to 50 consecutive days im- 
mediately follo\ving for each subject. The diets of the 
children were composed of the same foods but the 
quantities varied according to the size and activity of 
the individual. All of the children received an ad- 
ditional 100 grams of banana per day in the experi- 
mental regimen although the added fruit was substi- 
tuted for bread and cereal in the diets of 5 subjects 
and one subject received the additional banana plus 
more potato, bread and butter in the experimental 
period diet. 

The addition or substitution of conservative amounts 
of banana (one or tivo medium sized) did not change 
the caloric intake of any subject more than 4 calories 
per kilogram of body weight. On a unit weight basis 
the average intake of water was increased approxi- 
mately 3 grams. While the average intake of cellulose 
was increased approximately 3 mg. per kilogram of 
body weight the average per cent of intake disappear- 
ing in the tracts increased only slightly, from '73 per 
cent at the beginning to 75 per cent later. The average 
intake of hemicellulose decreased 8 mg. per kilogram 
of body weight but the average per cent of intake dis- 
appearing increased from GO to 63 per cent. The 
average nitrogen intake was decreased 10 mg. (500 to 
490) per kilogram of body weight per day during the 
experimental period but during this interval the 
average daily nitrogen retention per kilogram of body 
weight increased from 13 to 23 mg. The average laxa- 
tion rate increased from 1.5 to 1.7 and the average 
wet and dry weights of the feces dropped from 4.6 to 
4.4 grams and 0.77 to 0.74 grams, respectively, per 
kilogram of body weight. 

The variations of the individuals in disappearance 
of fiber from the tract are shown to be characteristic 
and are related to the proportions of lignin, cellulose 
and hemicellulose in the daily diet more closely than 
to total quantity intake of fiber, although the form in 
which the unavailable carbohydrates are ingested and 
other factors (vitamins, pectin, tannin, etc.) probably 
play an important part in determining the physiologic 
response to altered intake of unavailable carbohy- 
drates. 
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Dysphagia Ascribed to Vitamin B Deficiency* 

By 

I. R. JANKELSON, M.D. 

BOSTON. MASSACHUSETTS 


A NUMBER of diseases involving the esophagus, 
laryn.v, pharyn-x or the cardiac end of the 
stomach have in common a variable amount of diffi- 
culty or pain on swallowing. Functional disturbances 
of these organs as well as pressure upon them from 
without or foreign bodies within them may also pro- 
duce this symptom. Furthermore, certain lesions 
within the central nervous system like multiple scler- 
osis, polio-encephalitis or bulbar palsy may cause dys- 
phagia. Jlyasthenia gravis, too, may he a cause of 
some difficulty on swallowing. Likewise, dysphagia 
may he a manifestation of hysteria. Finally, deficiency 
states may cause dysphagia, but on the other hand, 
dysphagia and the accompanying limitation of food 
intake may produce not only loss of weight, emaci- 
ation and dehydration, but also deficiency states. 

The Plummer-Vinson syndrome is apparently an 
iron deficiency state (1) and is characterized by a 
hypochromic anemia and dysphagia with or without an 
anacidity of the stomach. The difficulty in swallowing 
in this condition is usually relieved by adequate iron 
adnjinistration. Similarly, a dysphagia caused b.v a 
Vitamin B deficiency has been described in pellagra 
and sprue. Si.x eases of dysphagia, none of wiiich had 
either pellagra or sprue, were relieved by the ad- 
ministration of the Vitamin B group and are reported 
here. 

REPORT OF CASES 

Case 1. E. G., female, 22 years old. During the last 
seven months the patient voluntarily restricted her diet 
in order to reduce her weight. She lost 40 pounds (from 
160-120). She then developed an obstipation followed by 
severe poljTieuritis involving both legs and later both 
forearms as well. During the past two weeks she noticed 
increasing difficulty on swallowing food. At first only solid 
food caused discomfort but gradually also liquid food be- 
came difficult to swallow. There was no regurgitation of 
food or vomiting. The patient was hospitalized because 
of dehydration, weakness and paresis of both legs. The 
physical examination was essentially negative and the 
Roentgen-ray examination of the gastro-intestinal tract 
showed no demonstrable pathology. No gastric analysis 
was done. The blood cj'tology and chemistry was within 
normal limits. Under intensive Vitamin B therapy, which 
consisted of intramuscular injections of liver extract and 
thiamin chloride and oral administration of nicotinic acid, 
her dysphagia disappeared within eight days and the 
polyneuritis cleared up in seventeen days. 

Case 2. C. B., female, 42 years old, complained of dys- 
phagia for seventeen years. There were also retrosternal 
pain, pain in the calves of both legs and general weakness. 
The onset of the d.vsphagia was gradual and the course 
*From the Gastro-Tntestinal Clinic of the Boston City Hosjutnl, Boston. 
Submitted February IS. 1040. 


was intermittent but progressive. The patient restricted 
her diet to liquids and white bread soaked in milk or tea. 
The physical examination revealed an undernourished indi- 
vidual, weighing 111 pounds, anemic and somewhat de- 
hydrated. There were several purpuric spots on the right 
thigh and left forearm. The red blood count was 3,800,000 
and hemoglobin G6fh (Sahli). There was free HCl in the 
gastric contents. Roentgen-ray examination revealed a 
normal esophagus. A number 5GF esophageal bougie was 
passed without meeting obstruction or delay. 

She was given liver extract intramusculaidy for three 
months with practically complete relief. Now, a year later, 
the patient is taking a general diet and has no further 
complaints about difficulty on swallowing. Her present 
weight is 137 pounds, and her blood cytology is within 
normal limits. 

Case S. E. R., female, 55 years old, complained of burn- 
ing pain in the epigastrium afid a sensation of a lump in 
the lower thorax when swallom'ng. These sjTnptoms per- 
sisted for six months and were aggravated by solid foods 
or cold liquids. She limited her diet to soft solids and 
milk. There was no weight loss. At no time was there 
anj' regurgitation of food or vomiting. The patient was 
afraid to take solid foods. Her appetite was poor. Weight 
was 127 pounds. Her physical examination was essentially 
negative -except some elevation of the blood pressure. 
The red blood count was 4,270,000 and hemoglobin 80% 
(Sahli). Gastric analysis showed no free HCl even after 
histamine. Roentgen-ray examination showed no pathology 
within the esophagus. This patient was given Vitamin B 
Comple.x and Thiamin Chloride by mouth. Within three 
weeks the patient was able to partake of meat and other 
solid foods without any discomfort on swallowing. The 
epigastric burning, however, persisted and was only re- 
lieved when dilute h.vdrochloric acid was added to her 
medication. 

Case J). M. D., female, 65 years old, complained of weak- 
ness, dizziness, and dysphagia on swallowing solid food of 
four weeks duration. There was no regurgitation of food 
nor vomiting. There was no loss of weight. The physical 
examination was negative e.xcept a biood pressure of 
160/100. The red blood count was 5,000,000 and hemo- 
globin 92% (Sahli). Gastric analysis revealed no free 
HCl even after histamine. A small diverticulum about the 
middle third of the esophagus was the only variation from 
normal demonstrated by Roentgen-rays. 

The patient rapidly improved on treatment with Vitamin 
B Complex administered by mouth. However, iour months 
later when she omitted her medication for several weeks 
there was another period of dysphagia despite an adequate 
diet. 

Case 5. L. DiC., female, 24 years old, complained of 
retrosternal and epigastric distress of three years du- 
ration. At first the discomfort came intermittently, usually 
1-2 houre after meals, but during the last two weeks it be- 
came constant. It was aggravated immediately after par- 
taking of food. She also complained of anorexia and 
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nausea. She had limited her diet to soft food because of 
an increasing dysphagia. There was also generalized 
weakness and aches in the ai'ms and legs. Numbness and 
tingling of fingers was another complaint of the patient. 
There was no loss of weight. The physical examination 
was entirely negative. Gastro-intestinal Eoentgen-ray ex- 
amination revealed no demonstrable disease. Gastric analy- 
sis showed no free HCl even after histamine. There was 
no anemia. Vitamin B Complex rapidly relieved the dys- 
phagia and retrosternal and epigastric distress, but the 
general weakness and aches in both legs persisted. 

Case e. G. M., female, 46 years old, consulted her phy- 
sician for dizziness and vertigo associated with the onset 
of her menopause. She was given estrogenic therapy with 
excellent results. Throughout this time she was on a well 
balanced diet obviously sufficient in Vitamin B. Seven 
months later she developed a sensation of a lump behind 
the sternum and mild dysphagia. There was some nausea, 
but no regurgitation or vomiting. The red blood count 
was 4,850,000 and hemoglobin 91% (Sahli). She was 
place'd on thiamin chloride by mouth and was promptly 
relieved of her complaints. However, within three or four 
weeks after she discontinued her medication, there was a 
definite recurrence of her symptoms despite an adequate 
diet. Again, the administration of thiamin chloride re- 
lieved her symptoms. 

DISCUSSION 

These si.x cases present dysphagia as the one com- 
plaint common to ail, although the onset, duration, 
course and degree of it varied from case to case. Thus, 
there are cases with an acute onset and marked dys- 
phagia like Case 1 and chronic cases with an inter- 
mittent course like Case 2. In only one instance (Case 

4) was any deviation from normal observed in the 
esophagus. The small diverticulum, it was felt, played 
no part in the causation of the dysphagia. All cases 
were studied for organic disease, not only of the di- 
gestive tract and cardio-respiratory system, but also 
of the nervous system. In two instances (Cases 4 and 

5) a previous diagnosis of hysterical dysphagia was 
made. 

All six patients were females. Their ages ranged 
from 22 to 65. The dysphagia lasted from two weeks 
to seventeen years. In four cases a gastric analysis 
was done and in three of these an achylia was found. 
Wilbur (2) believes that interference with the se- 
cretion of hydrochloric acid is present in many cases 
of Vitamin B deficiency. In five cases other evidence 
of Vitamin B deficiency was noted: general weakness, 
neuritis, pain in the calv'es of the legs, anorexia, consti- 


pation. In one case there was also evidence of Vitamin 
C deficiency. 

The diagnosis of dysphagia due to Vitamin B de- 
ficiency is made by the elimination of all other causes 
of dysphagia, careful analysis of the patient’s diet and 
finally by observing the results of Vitamin B adminis- 
tration. The ruling out of a hysterical dysphagia rhay 
present serious difficulties. As a matter of fact, in two 
of the reported cases this diagnosis was originally 
made, but the response of these cases to Vitamin B 
therapy, it is felt, justifies the latter diagnosis. 

As a therapeutic test two cases wth marked dys- 
phagia, one due to cardio-spasm and the other due to 
an old polio-encephalitis were given for a prolonged 
period very large doses of Vitamin B without any im- 
provement. 

From this and other observations it is fair to con- 
clude that the administration of this vitamin alleviates 
the dysphagia only when the condition is caused by an 
avitaminosis. 

No attempt is made to explain the mechanism of 
this dysphagia. Suffice it to say, that it is usually due 
to a diet obviously poor in Vitamin B, but occasionally 
as in Case 6, it may occur despite an apparently ade- 
quate diet. One more question deserves discussion; 
which fraction of Vitamin B causes dysphagia? This 
must remain unanswered at this time and await 
further information. The clinical impression gained is 
that Vitamin B Complex is superior to either liver or 
thiamin chloride, both of which have been tried singly. 
According to Wilbur (2) dysphagia is probably not 
caused by lack of either Vitamin Bj or nicotinic acid. 

Finally, it is felt that in cases of unexplained dys- 
phagia, Vitamin B administration is justified as a 
therapeutic test. 

CONCLUSION 

Six cases of dysphagia caused by Vitamin B de- 
ficiency and relieved by adequate Vitamin B adminis- 
tration are reported. The diagnosis is made on careful 
analysis of the dietary habits of the patient, the 
absence of other causes of dysphagia and the response 
to adequate Vitamin B therapj\ Two cases of dys- 
phagia due to other causes used as a control did not 
respond favorably to Vitamin B administration. 
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THE RATIONALE OF BILE SALT THERAPY 
IN BILIARY TRACT DISEASE* 

A ll over the world physicians tend to give bile salts 
■ or la.xatives containing bile or bile salts to 
patients who complain of symptoms suggesting 
cholecystitis or disease of the liver. The thoughtful 
clinician will wonder how much of this therapy is based 
on the ancient doctrine of “like cures like” and how 
much is based on scientific reasoning and observation. 
In those cases in which bile is not entering the duo- 
denum it is conceivable that the giving of bile might 

“■The Rationale of Bile Salt Therapy. Minncsofa Med.. 22:815, Dec., 


do some good, but if, as usually happens in cases of 
cholecystitis, there is plenty of bile in the bowel, what 
can one hope to accomplish by giving bile or bile salts? 

Theoretically one can increase the secretion of bile 
and can perhaps thereby to some extent flush the 
ducts, but will this do any good? Furthei-more, will 
the flushing of the hepatic and common ducts speed up 
the current of bile in and out of the gall bladder? 
Finally, can such a speeding up, if accomplished, have 
any influence on gall stones, on infection deep in the 
wall of the gall bladder, or on the symptoms? ' 

In an attempt to answer some of these questions, we 
have performed over 200 experiments on some seventy- 
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five dogs provided with a long-maintained biliary 
fistula. 

First, it may be remembered that the bile serves the 
body in several ways, and that actually, the bile salts 
have most to do with cari-ying out these functions. 
These salts are formed by the conjugation of litho- 
cholic, desoxycholic and cholic acids with taurine and 
glycine. The resultant salts aid in the digestion and 
absorption of fats and the fat-soluble vitamins. They 
help to prevent the precipitation of cholesterol by 
keeping the fatty acids in solution. They promote the 
flow of bile, and by stimulating intestinal activity they 
have a laxative action. 

The bile salts used in our work fall into three 
groups: First, the natural bile salts, such as are 
exemplified by “Bilron” and Wilson’s Purified Bile 
Salts; second, the o.xidized conjugated bile salts such 
as Dechacid No. 14, and third, the oxidized unconju- 
gated bile salts or the dehydrocholates, such as 
Ketochol and Decholin. 

The greatest stimulation of biliary flow has been ob- 
tained with Decholin and Ketochol administered orally. 
It now appears certain that the oxidized unconjugated 
salts have little if any effect upon the output of cholic 
acid. The oxidized conjugated bile salt Dechacid No. 
14, has stimulated bile flow only slightly, and has had 
little if any effect upon the synthesis of cholic acid. 

The natural bile salts have produced only a moderate 
flow of bile but they have markedly increased the out- 
put of cholic acid. When these natural bile salts were 
given by mouth the additional cholic acid secreted 
amounted to approximate!)' 90 per cent of the cholates 
administered. None of the bile salts used in our work 
had any effect upon the output of total pigment. The 
cholesterol output, in all cases, was increased except 
when Decholin was given by mouth. Decholin de- 
creased the output of cholesterol. This unexpected re- 
sult we cannot at present explain. 

The oxidized unconjugated bile salts, such as 
Decholin and Ketochol, are reported to be less toxic 
when injected intravenously than ai'e the natural un- 
o.xidized bile salts. Daily injections of 1-2 cc. of a 20 
per cent solution of Decholin are being used by some 
men after operations on the gall bladder and biliary 
tract. However, since bile salts are so readily absorbed 
from the intestine, there is no indication- for intra- 
venous therapy other than to obtain a "priming” effect 
on the liver. With oral use, the question of toxicity 
does not have to be so seriously considered. We have 
shown, during the last few months, that long-continued 
feedings of both the oxidized and natural bile salts 
have no detectable deleterious effects on the animal or 
on its liver. 

At the present time, the therapeutic value of a 
preparation of bile salts is usually thought to depend 
on the degree to which it stimulates the flow of bile. 
Thus, in biliary tract disease without acute hepatitis, 
bile salts ai'e administered to “flush” or “wash out” 
the biliai-)' passages with a copious flow of bile of low 
viscosity. When such a result is desired the oxidized 
unconjugated bile salts, such as Decholin and Ketochol, 
per gram weight, are preferable, as indicated by our 
extended obseiwations on the dog. In the presence of 
hepatitis, the effect of the various bile salts, in our 
opinion, is problematic. In the presence of the degree 
of hepatitis we have dealt with, we have not observed 
stimulation either of volume output or of cholic acid 


production. Obviously such e.xperiments on man or 
animals are very difficult, if not impossible, to control. 

That these bile salts will at the same time flush out 
the gall bladder has not yet been ascertained. Experi- 
ments are being performed in our laboratory to deter- 
mine whether bile salts have such an action. Other 
important points to be considered in the choice of a 
bile salt preparation are its cholic acid content and its 
effect on the cholic acid output of the liver. 

When bile is not getting into the intestine, the 
giving of natural bile salts, such as Bilron and Wil- 
son’s Purified Bile Salts, is indicated to improve the 
digestion and absorptions of foods, especially fats, and 
also the absorption of fat-soluble vitamins. The effect 
of the o.xidized bile salts upon digestion and absorp- 
tion has not been thoroughly investigated. The avail- 
able evidence indicates that they act like natural bile 
salts, hog’s bile, or Desichol in improving the absorp- 
tion of Vitamin K. 

As we said at the beginning, the use of bile or bile 
salts in medicine can be a scientifically directed pro- 
cedure only when it can be shown by laboratory tests 
that the liver and biliary tract of the patient are 
functioning abnormally in such a way that bile salt 
substitution or additive therapy will tend to correct 
the disturbance. Further, it should be noted that one 
cannot assume, because the fecal matter is pigmented, 
that the liver is putting out bile salts. The liver can 
produce pigmented bile which contains little if any 
cholic acid. A. C. Ivy and A. L. Berman. 


CONGRATULATIONS TO DR. FRANK LAHEY 
ON HIS SIXTIETH BIRTHDAY 

I T is hard to believe that dynamic, hard-driving, 
young looking Frank Lahey is si.xty, but he is and 
has been since the first of June. The editors and 
publisher of this Journal and the many members of 
the American Gastro-Enterological Association are 
happy to join with the Staff of the Lahey Clinic and 
Dr. Lahey’s many friends all over the country in send- 
ing him congi’atulations and messages of friendship, 
admii'ation and affection. 

Because of his outstanding work in the surgeiy of 
the digestive tract Dr. Lahey in 1932 was invited to 
became a member of the American Gastro-Enterolo- 
gical Association. He has attended the meetings regu- 
larly, always contributing something of value and 
always presenting his material well. Because of this 
ability as a teacher Di'. Lahey is today one of the most 
popular speakers on the medical lecture platform. He 
impresses everyone with his thorough grasp of his 
subject, the eamestness and excellence of his pi'esen- 
tation, and the honesty with which he speaks of his 
failures as well as of his successes. 

Our kindest greetings to you, Frank, and may you 
have many more years in which to enjoy life, to study 
and teach, and to watch and direct the growth of your 
splendid clinic. W. C. A. 


THERAPY OF CHRONIC GASTRITIS 

C hronic atrophic gastritis is frequently found to- 
gether with a deficiency state. It is well known 
that it most regularly occurs in pernicious anemia and 
idiopathic microcytic anemia due to iron deficiency. 
The relationship between the deficiency state and the 
atrophic inflammation of the gastric mucosa is still 
debatable. It has been assumed, especially by Faber 
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and Hurst, that the gastritis is the primary disease 
leading to a secondary deficiency state. However, 
recently the opinion seems to be prevalent that the de- 
ficiency state is the cause of the atrophic gastritis. The 
observations, made at first by Chester Jones, Benedict 
and Hampton, that apparent regeneration of the 
atrophic gastric mucosa in pernicious anemia may 
follow the administration of liver, seem to suppoi't the 
idea that atrophic gastritis is secondary to the lack of 
the anti-anemic factor. This assumption led to at- 
tempts to treat also cases of atrophic gastritis without 
a known deficiency state by substitution therapy. 

The first cases in which the gastric mucosa ap- 
parently responded to such therapy were reported by 
Paul Chevallier and Moutier. It could hardly be ex- 
pected that every case of atrophic gastritis would re- 
spond to such therapy because we know that in many 
cases this disease develops slowly from a superficial 
gastritis; and, although there might be cases of super- 
ficial gastritis due to a deficiency state also, this proba- 
bly is not true for the majority of such cases. How- 
ever, some observers found rather constantly good 
results after treatment of atrophic gastritis ivith liver 
injections or with oral administration of ventriculin. 
The disappearance of the subjective symptoms does 
not prove the value of any kind of therapy in a disease 
like atrophic gastritis, which has so many spontaneous 
remissions. Only the change of the gastroscopic pictui'e 
is significant, because in severe chronic atrophic gas- 
tritis spontaneous changes of the characteristic picture 
are not seen. 

Uniformly good results have not been obtained with 
substitution therapy by Kirsner, Palmer, and myself.* 
In eight cases of atrophic gastritis in which frequent 
gastroscopic checks were possible the patients were so 
treated. In these cases the gastroscopic picture did 
not change after liver therapy. In four cases the 
gastric mucosa became apparently normal after the 
administration of liver, but in two cases the atrophy 
reappeared when this treatment was interrupted. Iron 
therapy was apparently successful in one case. Vitamin 
therapy was tried but no statement can as yet be made 
about its value. In one of the cases, showing gastro- 
scopically a spectacular improvement, some free hydro- 
chloric acid reappeared after liver therapy, suggesting 
perhaps a true regeneration of functionally active 
glandular structures. These results are rather en- 
couraging. While one cannot expect at present to cui-e 
all cases of atrophic gastritis, the attempt to influence 
the gastric mucosa by injections of liver extract, or 
by iron, or perhaps even by the administration of 
vitamins should be made in those cases in which a 
definite diagnosis of extensive atrophic gastritis is 
established. R. Schindler. 

Schindler, M.D., Joseph B. Kirsner, M.D. and Waller Lincoln 
Palmer, M.D. ; “Atrophic Gastritis : Gastroscopic Studies on the 
Effects of Liver and Iron Therapy. Preliminary Report. Arch 
Int. Med., Vol. 16, p. 78, 1940. 


TWO NEW AND HOPEFUL SUGGESTIONS FOR 
THE TREATMENT OF CANCER 

I N the November, 1939, number of the Proceedings 
of the Society for Experimental Biology and Medi- 
cine, Guyer and Claus reported some interesting and 
encouraging studies which were started with the idea 
that cancer cells are most vulnerable to the roentgen 
rays during the prophase and metaphase stages of 
nuclear division. Since colchicine arrests mitosis in 


metaphase and holds it there for from fifteen to 
twenty-five hours, it seemed probable that the irradi- 
ation of tumors would be more effective if the animal 
were first to be given a dose of the drug. 

Acting on this plan, Guyer and Claus treated 672 
rats, some cancer-bearing and others used for controls. 
After the proper dosages had been worked out and the 
optimal interval had been found between the givin.g 
of the drug and the irradiation, the results of the 
combined treatment were found to be decidedly better 
than those of irradiation alone. Interestingly, also, it 
was found that the results were much better if the 
irradiation was given in small doses twice a week. It 
will be interesting to see if this technic can be used 
in man and if it then gives good results similar to 
those obtained in the rats. 

Another most promising suggestion has come re- 
cently from the physicists (Science News Letter, 
January 13, 1940). They have known for some time 
that if neutrons are led into hydrogen, water or 
paraffin, they will collide with atoms until soon they 
have lost all their energy and have been rendered 
harmless to living tissues. But if one of these harm- 
less neutrons comes near a boron atom it is sucked in. 
As a result the boron promptly gives off a form of 
radiation which will kill cancer cells. Already Dr. P. 
S. Kruger, working in the Radiation Laboratory of 
the University of California, has shown in vitro how 
effective this action can be in destroying sarcoma cells. 
Now all that is needed is the synthesis of a compound 
of boron which will have an affinity for cancer cells, 
and then large doses of radiation can be applied to 
these cells without hurting the normal tissues of the 
body. W. C. A. 


THE ABSORPTION AND EXCRETION OF IRON 
BY THE INTESTINE 

F or years one of the problems that has troubled 
physicians has been, how is iron absorbed from the 
digestive tract. The great difficulty in getting a clear- 
cut answer arose in the fact that research workers 
had no dependable method of measuring immediately 
the absorption of iron from the intestine. All the 
methods were indirect and were based largely on 
measurements of the amount of iron excreted. Now 
the problem is simplified by the demonstration that 
iron is transported as plasma or serum iron. It occurs 
in the blood stream in three states; as hemoglobin 
iron, as “easily split-off” iron and as plasma iron. One 
difficulty in the past also has been the question, how 
much of the iron absorbed from the bowel goes out 
through the lymph channels. 

A large amount of research woi'k on the problem has 
recently been reported by Moore, Arrowsmith, Welch 
and Minnich in the “Journal of Clinical Investigation” 
for September, 1939. They conclude that the rate of 
absorption of iron from the gastro-intestinal tract can 
be followed directly by measuring an increase in the 
amount of iron in the serum. The iron does not go out 
in the thoracic duct Ij’mph. 

Water-soluble, highly ionized ferrous salts appeared 
to be absorbed equally well in the presence or absence 
of normal gastric acidity. ,The writers believe their 
findings suggest that the ease of ionization of ferrous 
salts is the important factor in determining the rate 
of absorption. The nature of the anion, except as it 
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influences the ionization, would seem to be unim- 
portant. 

In most instances the curves showing serum iron 
were higher following the ingestion of ferrous than 
of ferric salts. The addition of large amounts of 
either cevitamic acid or sodium formaldehyde sulfoxj’- 
late caused the ferric salts to be absorbed about as 
well as the ferrous salts. The impression was then 
that iron is absorbed largely, if not entirel.v, in the 
ferrous form. No increases in serum iron were obtained 
following the giving of insoluble ferrous and ferric 
phosphate. Patients with an iron deficiency anemia 
frequently seemed to absorb iron better before treat- 
ment than after thej’ had been adequately treated. 
Absoi-ption seems to take place largely in the upper- 
part of the small bowel. 

It has been stated by many writers that the bowel, 
and particularly the large bowel, excretes iron which 
has been absorbed farther orad. Bladdock and Heath 
in the “Archives of Internal Medicine” for March, 
1939, reported on the search for iron in the mucosa of 
grafts of dog’s colon transplanted into the abdominal 
wall, with the mesenteric blood supply intact. Maddoek 
and Heath concluded that there was no evidence that 
iron was e.xcreted by the colon. Occasionally some iron 
could be shown to be present in the mucosa, but the 
amount of this was not increased by the giving of 
iron to the dog. 

Hahn, Bale, Hettig, Kamen and Whipple (J. Exper. 
Med., 70:443, 1939) found when they gave radioactive 
iron to dog.s by vein that there was a slight excretion 
in the stools. There was from 0.05 to 0.4 mg. daily 
after the animal had received from 100 to 250 mg. of 
the "tagged" ii-on molecules. When blood was de- 
stroyed by acetylphenyl hydrazine the fecal excretion 
rose to from 0.1 to 1 mg. a day. JIuch of this probably 
came into the bowel by way of the bile. Noi-mally the 
bile contained only 0.01 mg. or less of radioactive ii'on 
a day. Evidently, then the dog does not excrete much 
iron by way of the intestinal wall. W. C. A. 


THE RECOGNITION OF ABDOMINAL PAIN 
DUE TO HYDRONEPHROSIS 

E very gastro-enterologist faced with a patient who 
has a puzzling pain in the abdomen, especially 
pain which is not closely related to any function of the 
digestive tract, will want to rule out disease in the 
kidne 3 's before he lets the patient go for an e.xpIora- 
tory laparotomy. 

In a recent paper by Berkman and Priestley (Jlinne- 
sota Medicine, 22:217, 1939) there is a good discussion 
of the diagnostic problems involved. Obviously, easy 
cases to diagnose are those in which there has been 
perhaps hematuria, a mass in the region of the kidney, 
a pain running down the course of the ureter to the 
bladder and testes, or disturbances of urination. The 
diagnosis will be suspected also whenever a little pus 
and blood are found in the urine. Unfortunately this 
hint is often passed bj’ because, in the case of a 
woman, the physician assumes that the abnonnal cells 
came from the vagina, and in the case of a man, he 
assumes that they came from the prostate gland. In 
the most puzzling cases the disease in the kidney is 
found simply because the internist knew it was his 
duf.v to look for it. 

Unfortunatel.v, in some patients, an uninfected 
hydronephrosis will give none of the usual sj-mptoms 


of kidney disease; no tumor will be felt, the urine will 
be clear, and a plain roentgenogram of the kidneys, 
ureter and bladder will reveal no abnormality. Then 
the disease must be found with the help of an intra- 
venous urogram, followed perhaps by a retrograde one. 

The points that Berkman and Priestley made in 
their paper wei-e that the ph.vsician may suspect 
hydronephrosis when the pain is dull and achy and 
situated on the outer side of the upper part of the 
abdomen. Such pain is usually not referred to the 
lumbar region or dovm toward the bladder; it is not 
definitely localized in the renal region but ranges over 
the entire upper portion of one side of the abdomen. 
It may be present for several hours, or for a day or 
two, or it may be more or less constant for several 
days. Patients usually wake in the morning free from 
pain, but after they have been up for several hours it 
comes. Walking or standing for a while usually aggra- 
vates it, and it is particularly bad in the late afternoon 
after a hard day’s work. Then it may last through the 
evening. • 

Some relief can be obtained by lying down; more 
relief can be obtained by lying on the back than on 
the affected side, and most relief is likely to be ob- 
tained by lying on the unaffected side. This may be 
the most important point elicited during the taking of 
the history. Occasionally, however, a patient will ob- 
tain relief by lying on the affected side. Sometimes 
lying on the back with the arm on the affected side 
placed under the loin will give I'elief. Patients will 
often stick a small pillow under the loin on the com- 
fortable side. Unfortunately, few patients will volun- 
teer this information, and hence it must be drawn 
from them. 

Commonl}' these patients complain of loss of appe- 
tite and some nausea. Vomiting is not frequent, W 
it can occur. 

When the diagnosis is made, these patients must 
generally be treated surgically. Whenever possible the 
kidney should be saved. Often there is an abnormal 
insertion of the ureter into the pelvis or there may be 
a narrowing of the lumen at the ureteropelvic junction 
bj' fibrosis and thickening of the tissues in this region. 
Thei’e may also be compression of the ureter by anoma- 
lous vessels or fibrous bands. In occasional cases the 
back-pressure in the kidney pelvis seems to be pro- 
duced by a reversal of peristalsis- in the ureter.. 

Naturallj', an early diagnosis is highly desirable, 
first, to save the patient from an unnecessary ap- 
pendectomy or cholecj'stectomy, and second, to prevent 
the kidney from becoming badly dilated and largely 
destroyed. W. C. A. 


AN AMERICAN BUILT GASTROSCOPE 

T he onset of the war brought a shortage of German 
built gastroscopes, and since we could not inter- 
rupt our diagnosing of chronic gastric disease and the 
sj’stematic fight against gastric cancer, we had to find 
a possibility of manufacturing an equally good instru- 
ment in this countrj'. 

A very satisfactory instrument has now been put 
on the market bj' the Cameron Surgical Specialty 
Companj' of Chicago. In this instrument some im- 
poi-tant changes have been made as compared with the 
old German gastroscope. The first concerns the angle 
of vision. After the invention of the flexible gastro- 
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JONE, 1940 

scope, the angle of vision was 60°, about the same as 
was used before in rigid gastroscopes. Unfortunately, 
in later years, this very satisfactory angle was changed 
to an angle of 90° and this wide angled instrument 
was sold in Europe as the standard instrument. The 
manufacturer was led to this construction by the as- 
sumption that orientation in the large cavity of the 
stomach would be easier ■with a -wide angle of vision. 
This, however, is not true. For the beginner, the 
orientation may be slightly easier if he sees a huge 
portion of the gastric wall in one field, but the trained 
gastroscopist will see the same field by turning the 
ocular a little bit and the orientation will be no more 
difficult for him with a much smaller angle of vision. 

The wide angle of vision has two distinct disad- 
vantages. The periphery of such a picture shows often 
distinct distortion and the magnification is much less 
than with an instrument of a smaller angle of vision. 
It was this latter quality of the wide angled instru- 
ment which caused much criticism. Many observers 
contended, and rightly so, that the image obtained 
through this instrument was much inferior to that ob- 
tained in former times with the rigid instruments. 
Since this criticism appeared to be entirely justified, 
the author tried to convince' the German manufactur- 
ers to build instruments with a smaller angle of vision 
and then a second instrument having an angle of 50° 
was constructed. This instrument gave larger pictures 
and less distortion than the wide angled instrument 
and in the last year was recommended by the author 
as the standard instrument, and many instruments 
sold in this country had the 60° angle of vision. The 
new American instrument has an angle of vision of 
45° which gives a beautiful magnification. 

Another point to be considered was the depth of 
focus. In contrast to the cystoscope in which a standard 
depth of focus of 2.5 centimeters is customary, our 
gastroscopes had an infinite depth of focus. Although 
the stomach is a very large organ, an infinite depth of 
focus is unnecessary. The distance of the gastric wall 
from the objective never will be more than 10 centi- 
meters. The depth of focus depends upon the opening 


of the objective. If the depth of focus is shortened, 
the opening of the objective can be made wider, thus 
permitting more light to enter the instimment and 
thereby making the picture brighter; and this has 
been done in the new instrument. 

Furthermore, important mechanical changes were 
made. The fiexible portion of the German instrument 
consisted of a bronze spiral. As a consequence of the 
limited tensional strength of bronze, frequently the 
resiliency of some portion, usually the upper one, of 
the flexible tube was lost, resulting in blurred pictures 
and requiring an expensive repair. It has been possible 
to find a much more resistant, elastic and nevertheless 
very flexible material. The use of this material wll 
practically eliminate this type of repair. 

In the German instruments the flexible tube was 
covered by two rubber hoses. The inner one was under 
continuous friction, and this was the reason why often 
small rubber pai-ticles would enter the optical system, 
effecting small black dots in the picture which greatly 
disturbed the vision and required cleaning of the 
optical system — another expensive repair. Instead of 
this inner hose the flexible tube now has been “rubber- 
ized”; and this should protect the lens system in a 
satisfactory way. 

The electric wire of this instrument is embedded in 
this rubberized mass, obviating any possibility of 
short circuit or shock. This may be an important im- 
provement, also. 

Finally, it seemed advisable to change the place of 
the handle of the instrument. In the usual “left side 
positions” of the gastroscope, in which almost the 
entire stomach is seen, the handle often touched the 
nose and the forehead of the patient and in very tall 
people the examination became impossible. The handle 
now will be found at the opposite side of the ocular, 
pointing in exactly the same direction as the objective 
of the instrument does. 

tVith the construction of this instrument the hope 
of securing an American built gastroscope has been 
fulfilled. Rudolf Schindler, Chicago, 111. 
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■Welch, C. Stewart and Yunich, Albert M. 

The Problem for Surgery in the Treatment of Massive 
Hemorrhage of Ulcer Origin. S. G. 0., 70:3-660, 
March, 191,0. 

This study reviews the various procedures for the treat- 
ment of active bleeding from ulcers, including the star- 
vation method, feeding method, massive transfusion and 
aluminum hydro.xide solutions introduced in the stomach 
by gastric intubation. Since none of these methods are 
uniformly satisfactory, attention is given to surgical treat- 
ment. 

Although there is a difference of opinion as to the value 


of surgery in the treatment of bleeding ulcers, it is hoped 
mortality rates ■will be reduced by it. 

Welch and Yunich review 128 cases of bleeding peptic 
ulcers seen at the Albany Hospital. The mortality rate 
was 10.2 per cent. Operations were performed on 3 
patients to control hemorrhage, and standard medical 
routine of starvation was practiced on the remaining 
patients until hemorrhage ceased. Dehydration was com- 
batted by intravenous and subcutaneous transfusions of 
saline. Modifications of the Sippy dietary regime were 
followed when the hemorrhage ceased. In this group of 
111, the mortality rate was 8.8 per cent. 



25S 


American Journal op Digestive Diseases 


Vol.uMr. vn 
NirMprr. c 


Arc plays a bip part in detormininp: the procedure to be 
used. Surpcrj- i.s not the treatment for young people with 
severe bleeding, and it seems that the prognosis for people 
under 50 treated by medical methods is good. The patient’s 
chance for survival is much more liniited when treated 
surgically. When the patient is over 50, surgery is the 
treatment recommended though some patients are in such 
poor physical condition when they enter the hospital that 
they cannot be operated on. Adequate operation is a long and 
tedious procedure. The ulcer must usually be resected to 
control the bleeding and sometimes another operation must 
then he performed to restore gastro-intestinal continuity. 
Often a duodenal ulcer is found on the posterior wall, re- 
moval of which requires partial gastric resection. 

The field for improvement in mortalitj’ rate in massive 
hemorrhage of ulcer origin is in the group of patients 
over 50, and the benefits of surgical intervention will best 
he seen in this group, though it is admitted that patients 
in this group are poor surgical risks. 

Francis D. Murphy. 


Smve, Ale.\ander, Bachracii, William H. and Fogelson, 

Samuel J. 

The Significance of Nutrition and Gactric Acidity in 
the Etiology of Experimental Peptic Ulcer. S. G. O., 
70:3-CGC, jl/nrc7i, lOiO. 

This study describes the Mann-Williamson method for 
e.vperimental production of peptic ulcer in dogs and the 
consequent state of declining nutrition. The object of this 
study is to show the elTect of this type of operation on 
gastric acidity and the parts played by operative gastric 
acidity and nutrition in the etiology of the ulcers after 
operation. 

Twenty-eight dogs were used and control values were 
established by means of fractional gastric analyses. The 
operation was divided into three stages. Twenty-four dogs 
sun’ived the first stage; 10 the second but only two lived 
long enough for the third stage and died shortly after 
operation. In the first stage, the distal end of the duo- 
denum was anastomozed to the small intestine at a point 
120 centimeters distal to the gastrojejunal anastomosis. 
This resulted in increased acidity of the gastric juice but 
was not due to alteration in the ability of the gastric 
glands to secrete acid juice. 

The animals were studied for 13 weeks and after ruling 
out jejunal ulcer, the second stage operation was per- 
formed. A segment of the intestine between the duodeno- 
ileostomy and cecum was resected so only 40 centimeters 
of ileum remained between the two points. Though this 
did not alter the gastric acidity factor, the nutritional 
factor was reduced because the amount of intestine ex- 
posed to the action of the biliary and pancreatic juices 
was decreased. 

The third stage was converted into the first stage by 
restoring the Thiry loop used in the second stage to 
normal. However, this did not prolong the dogs’ lives. 

As a result of these experiments, it was observed that 
the incidence of jejunal ulcer subsequent to drainage of 
the duodenum into the small intestine is decreased if the 
point of drainage is close to the site of gastrojejunal 
anastomosis. As a result of the operation, the gastric 
acidity response to an alcohol meal and histamine was 
higher than before though there is no relation between 
this and the incidence of jejunal ulcer. 

Dogs which maintained nutrition and even gained weight 
after the high duodenal drainage operation developed 
ulcers when nutrition was impaired by a resection of con- 
siderable small intestine between the point of drainage and 
the cecum. Francis D. Murphy. 


Laiiev, Frank H. 

.4 New Plan of Antecolic Dnodcnojcjunal Anasto- 
mosis. S. G. O., 70:S-CS!>, March, I9i0. 

A very difficult problem at times is the restoration of 
the alimentary canal after resection of the jejunum at 


such a high level that there remained such a short intra- 
peritoneal stump that lateral anastomosis is impossible and 
end-to-end is unsafe. 

The new procedure described is one in which the upper 
jejunum is resected distal to the ligament of Treitz. 'The 
next step is mobilizing the colon after the parietal peri- 
toneum has been cut to allow the duodenum and remaining 
jejunum to go anterior to the colon. Finally, a lateral 
anastomosis is performed antecolic. This operation has 
proved very satisfactory in patients with a gastrojejuno- 
colic fistula in whom it was necessary to resect stomach 
and jejunum. 


COPPLESON, Victor M. 

Operations for Gall Stones. S. G. 0., 70:3-070, March, 

101 , 0 . 

There is still considerable divergence of opinion con- 
cerning technical details and indications for operation in 
acute cases. The gall bladder should bo removed when- 
ever possible if gall stones are present; also after cholecys- 
tostomy when it is certain the bile duct is clear. 

Removal is contraindicated in those acute and subsiding 
cases in which there is a thick brawny infiltration with 
shortening of the mesenterj’ of the cystic duct and in 
most cases in which, during the opei’ation, satisfactory 
exposure of the region of the cystic duct cannot be ob- 
tained. 

The technique of a cholecystectomy is described in de- 
tail, stressing the fact that the gall bladder should be re- 
moved from the cystic duct upward. Deciding whether or 
not to open the common duct is always an important 
question. There is no need to open the common duct when 
there is a single large calculus or when there are a number 
of calculi out of proportion to the size of the cystic duct or 
(2) when there is a very small and attenuated cystic duct. 
'The common duct should be opened when a stone ion is 
' felt along the course of the duct; (2) if jaundice was 
present on admission; (3) if the cystic duct is dilated; 
(4) if the common duct is dilated; (6) in cases of doubt. 

Cholecystostomy should bo reserved for those cases in 
which cholecystectomy is contra-indicated by general and 
local conditions, and should bo carried out in bad risk 
patients or in acute cases in which adhesions and infiltra- 
tion of the mesentery and cystic duct are present and in 
which cholecystectomy is judged to be dangerous. 

Francis D. Murphy. 


Horejsi, J. and Mecl, A. 

The Metabolism of Aminoacids and the Liner 
Function. II. Acta Med. Scand., .00(5^:430-41,2, 10.19. 

If the liver parenchyma is normal, urea formation in- 
creases after ingestion of glycine, and its blood level rises; 
if the liver cell is injured, the blood urea falls. Urea syn- 
thesis is increased after glucose adm. After glycine, the 
blood sugar falls since glycogen storage is stimulated, but 
this is prevented if the liver cell has been damaged and 
filled with lipoid bodies. There is a close association be- 
tween hepatic function and the glycogen store of the liver 
cell. — J. R Wilkinson (Courtesy of Biol. Abst.). 


Reichert, Frederick Leet. 

Chronic Duodenal Stasis; a Syndrojne with Neurolo- 
gical Symptoms. California and ircst. Med., 40(1):37- 
1,2, 0 figs., loss. 

Compression of the 3d portion of the duodenum by 
traction on the mesenterj’ containing the superior mese.n- 
teric vessels is a frequent cause of chronic duodenal stasis 
of which the sj-mptoms maj’ be: lassitude, malaise, neu- 
ralgic pains, vertigo, intense headaches, abdominal dis- 
comfort, indigestion, flatulence, vomiting, constipation and 
“bilious attacks." Diagnosis is confirmed by roentgenolo- 
gical studies. Most cases respond to medical and postural 
treatment with high caloric, high vitamin bland food. 
Surgerj' should be resorted to as a last resort. — M. L. 
Ilsley (Courtesy of Biol. Abst.). 
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Davis, Herbert H. and McLaughlin, Charles W., 3r. 
Besults of Treatment in Acute Appendicitis. S. G. 0., 
70:S-71S, March, 19J,0. 

This study considers the question of surgery in ruptured 
appendicitis cases. It covers 963 cases of acute appendi- 
citis, 179 of which were ruptured when first seen. 

Acute appendicitis is classified according to (1) non- 
ruptured; (2) local spreading peritonitis; (3) diffuse 
peritonitis; (4) abscess; (5) moribund. 

Early operation of non-ruptured appendix is recom- 
mended to beep the mortality rate low. Non-ruptured 
appendix are seen the first day or two of the attack. Out 
of 784 patients, only 2 or 0.5 per cent died. 

In 93 cases of early ruptured appendix seen during the 
first three days, there were 5 deaths, 3 due to spreading 
peritonitis, 1 to pulmonary embolus and 1 to secondary 
hemorrhage. The recommended treatment is immediate 
appendectomy with drainage and peritonitis usually disap- 
pears. 

Diffuse peritonitis, commonly seen from the third to 
fifth day, is the most serious, and method of treatment is 
a question. The temperature rises to 102-105, tenderness 
and rigidity extends beyond the lower right abdominal 
quadrant. This study reviews 17 cases of immediate oper- 
ation with a mortality rate of 60 per cent, and 14 cases of 
delayed operation with a mortality rate of 14 per cent. 
The 10 deaths after immediate operation were due to peri- 
tonitis. In delayed operation, preoperative treatment con- 
sists of absolute rest of the gastro-intestinal tract and 
decompression by use of gastric suction. Fluid balance is 
carefully maintained and sedatives given. Appendectomy 
is performed two or three months after recovery from 
peritonitis. Occasionally the appendix is destroyed by the 
inflammation, By careful preoperative treatment and de- 
layed operation, it is believed the mortality rate can be 
decidedly lowered. Francis D. Murphy. 


Worm, Martin. 

(fber Vorkommen und Mengc von Cholin und non 
ChoHnhaltigcn ZApoiden in dor Galle. Hoppe-Segler’s 
Zeitschr. physiol. Chem., 257(2, ’i) 1929. 

Very small amounts of free choline are present in the 
fresh bile of men, cattle and hogs. On standing under 
toluene or chloroform (CHCh?) at 37° or by acid hydro- 
lysis, the free choline is increased and is derived probably 
from lecithin and sphingomyelin. — T. F. Gallagher 
(Courtesy of Biol. Abst.). 


ITOH, Ryoji. 

Studies on Lipase. V. Effect of Bile Acids on the Bc- 
versible Action of Pancreatic Lipase. J. Biochem. 
[Tokyo] 27(2):279-2Sl, 1938. 

The effect of bile acids on the hydrolytic and on the 
synthetic action of pancreatic lipase was studied. The 
hydrolytic as well as the synthetic reaction was augmented 
in proportion with the cone, of cholic, taui’ocholic, glyco- 
cholic, desoxycholic and dehydrocholic acid, though the de- 
soxycholic and cholic acid in the higher cone, caused a re- 
tardation on synthesis with increasing cone. — Auth. summ. 
(Courtesy of Biol. Abst.). 


ISHINO, Nobuyasu. 

Ober das Vorkommen der Cholsdure in der Kaninchen- 
galle. J. Biochem. [Tokyo] 28(1) :1SS-136, 1938. 
Small amounts of cholic acid were isolated from the 
rabbit bile. The isolation was unsatisfactory (only quali- 
tatively) in the presence of large amounts of desoxycholic 
acid. — M. Neuhof (Courtesy of Biol. Abst.). 

Mori, Tanenao und Kimuba, Toshizo. 

Ober die Gallensdurc der Affcngallc (Pithecus cgclo- 
pis). J. Biochem. iTokyol 27(3) :SS1-SS5, 1938. 

The bile of apes (Pithecus cyclopis) contains mainly 


glycocholic acid, margaric-glycocholeic acid and glycochen- 
odesoxy-cholic acid. — kl. Neuhof (Coui'tesy of Biol. Abst.). 


Davidson, J. N. and Garry, R. C. 

The Absorption of Monosaccharides from the Large 
Intestine of the Rat Under Urethane Anaesthesia. J. 
Physiol., 96(2):172-175, 1939. 

The large intestine including the caecum, of rats, under 
ui'ethane anaesthesia can absorb in hour only minute 
amounts of glucose, fructose, galactose and xylose. — T. G. 
Burnett (Courtesy of Biol. Abst.). 


GemiMILl, W. Frank. 

The Changing Conception of Gall Bladder Manage- 
ment. The Pennsylvania Med. J., Vol. iS, No. 4, pp. 
J,77-i80, Jan., 1940. 

The physiology of the gall bladder is briefly reviewed. 
Attention is called to the free communication between the 
lymphatics of the liver and those of the gall bladder, so 
that it is logical to believe that cholecystitis is a direct in- 
fection of the gall bladder wall from an infected liver. The 
duodenal drainage, when microscopy is done immediately 
on withdrawal of duodenal contents, compares favorably 
rvith X-ray in diagnosis of calculous cholecystitis. Non- 
visualization of the gall bladder by X-ray after the ad- 
ministration of the dye is explained. The percentages of 
error in comparing X-ray findings of visualized and non- 
visualized gall bladder with operative and postmortem 
findings are given. Attention is called to the liberal allow- 
ance of fat and frequent feedings, except in cases of 
jaundice and obstruction, instead of the old fat free diet 
in biliary disease. Tbe proper preparation of the patient 
for operation is discussed, including the jaundiced patient. 
Emergency gall bladder operations are discouraged except 
in those rare fulminating types of gall bladder disease. 
Cyclopropane is the general anesthesia of choice. The post- 
operative treatment is discussed. The gall bladder re- 
quiring medical treatment is distinctly separated from that 
requiring surgical intervention. The author points out 
that the results of operation on non-calculous cholecystitis 
are unsatisfactory and he gives a final admonition that no 
gall bladder should be removed without definite clinical 
and laboratory evidence of disease. 

John De Carlo and B. B. Vincent Lyon. 


Eliason, Eldridge L. and Johnson, Julian. 

The Surgical Aspects of Obstructive Jaundice. The 
Pennsylvania Med. J., Vol. 43, No. 4, pp. 452-456, 
Jan., 1940. 

The history of surgei-y in jaundiced patients is briefiy 
mentioned. 

The authors state that the preoperative diagnosis of the 
type of obstruction producing the jaundice is largely a 
matter of academic interest, and laparotomy is advised 
even in suspected cases of carcinoma of the head of the 
pancreas without metastasis, for fear that there may be 
a silent stone in the common duct. 

The preoperative treatment is the same no matter what 
the cause of the obstruction. The patient is fed a high 
protein (307o) and carbohydrate (70%) diet rvith little 
or no fat. Vitamin K and bile salts are administered if 
prothrombin is low. Local anesthesia reenforced by cyclo- 
propane, if necessary, and spinal anesthesia are the anes- 
thetics of choice. Operative treatments for the various 
causes of obstruction are thoroughly, concisely and sensibly 
discussed. The postoperative treatment consists in the con- 
tinuation of the preoperative care, the attention to the 
wound and biliary fistula if established, and in severely 
jaundiced patients, the administration of small trans- 
fusions of fresh blood every 8 hours for 2 or 3 days. If 
the patient is losing a lot of bile through the fistula it is 
refed by stomach tube, or lyophilized human bile from 
other patients, or lyophilized pigs’ bile is fed if patient’s 
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own bile is difficult to collect, or humnn bile is unobtain- 
able. 

Summarizing this article, the authors report a series of 
patients operated upon between 1922 and 1938, all of whom 
had associated obstructive jaundice. These cases consisted 
of 137 patients with stones in the extrahepatic ducts, 1C 
of whom died in the hospital and 9 others had recurrent 
jaundice. Of the 64 patients with suspected carcinoma of 
the pancreas, 19 died in the hospital; 10 are living and 4 
are apparently well. 6 patients with pancreatitis, all of 
whom recovered. Of 24 patients with stricture of the bile 
ducts, 2 died in hospital and G others had recurrent 
jaundice. 7 patients with metastatic carcinoma, all died in 
the hospital. 2 patients had carcinoma of hepatic ducts 
and died in hospital. 13 patients had liver abscess and 
cysts and 7 died in the hospital. G patients had subhepatic 
abscess, one died in hospital and the remainder recovered. 

In the opinion of the abstractors this article is a distinct 
contribution to the literature and should he read in full. 

John De Carlo and B. B. Vincent Lyon. 


jo.VES, Clement R. 

Liquid Colloidal Aluminum Hydroxide in the Treat- 
ment of Peptic Ulcer. The Pennsylvania Med. J., Vol. 
is. No. i, pp. iOS-i72, Jan., lOiO. 

The author gives the physical and chemical properties of 
liquid colloidal aluminum hydroxide. The neutraliz.ation 
of the acid is due to adsorption rather than chemical 
combination and 90 Tr of the acid that will be taken up by 
any volume of the drug is adsorbed in the first 20 or 30 
minutes. The advantages of treatment with colloidal 
aluminum hydroxide are: non toxicity; non absorbability: 
high acid combining power; and its inability to produce 
alkalosis. Furthermore its astringent effect, in the opinion 
of the author, may account for its beneficial action in 
peptic ulcer completed by hemorrhage. 

Of the 43 patients treated by the author, all were in the 
low economic level and had difficulty in securing proper 
diet and sufficient rest. Nevertheless, all 43 were relieved 
of ulcer sjnnptoms within an average period of slightly 
less than four days. 24 patients were under observation 
for 2 yeai-s or more. Of the 24 patients e.xamined by 
Roentgen ray, 18 showed no radiologic evidence of ulcer; 
1 continued to show an ulcer still active after 30 days; 1 
a scar deformity: 3 a probable scar deformity; and 1 
showed improvement in 30 days. 

John De Carlo and B. B. Vincent Lyon. 


Schmidt, C/Mil L. A., Allen, Frank Worthinciton .and 

Tarver, Harold. 

A Theory of Protein Metabolism: The Transformation 
of Proteins. Science, Vol. PI, p. IS, Jan. 5, JPiO. 

The authors state that the current view of protein cata- 
bolism is that proteins are hydrolyzed to their constituent 
amino acids, and these, in turn, are deaminized and the 
carbon-containing residues are then oxidized or converted 
into other substances. They believe that this is not the 
only possible way whereby proteins may be catabolized. 
Also while they believe that the animal organism synthe- 
sizes tissue proteins from the amino acids that enter the 
circulation, they are also of the belief that synthesis of 
proteins can take place in the body by the transformation 
of existing proteins into others without first being broken 
down to amino acids. 

They point out that the chemical changes that take 
place in protein molecules during denaturation are indi- 
cative that transformation of one protein into another 
t.akcs place without the intervening stage of amino acids. 

The point that they stress is that it may be quite 
possible that some transformation or breakdown of the 
free groups in proteins occurs before hydrolysis of the 
peptide linkages. By such change.s one type of protein may 
be transformed into another. From a thermodynamic view- 
point such a reaction is probably more efficient than one 


that requii-es hydrolysis to amino acids and resjmthesis 
from the selected amino acids. 

They visualize that in protein anabolism and catabolism 
not only free amino acids are concerned in the reactions, 
but also peptides and proteins. They admit that experi- 
mental evidence in support of the latter concept is still 
menger. Harry Shay. 

Elman, Rorert. 

Aciifc Hypoproteincmia Following a Single Severe 
Hemorrhage in the Fasting Dog. The Am. J. of 
Physiology, Vol. 12S, pp. SSZ-S37, Jan. 1, IBiO. 

Elman found that an acute hypoproteincmia averaging 
a drop of 1.4 grams per cent in the concentration of scrum 
protein and 0.G3 gram per cent in the serum albumin was 
produced in fasting dogs within one hour after an arterial 
bleeding amounting to 3.5 per cent of the body weight, 
with immediate replacement of the same volume of 
Ringer’s solution. The fall in serum protein and serum 
albumin averaged 22 and 20 per cent respectively of the 
pre-hemorrhage level. 

The hypoproteincmia thus produced did not change 
significantly for G hours and perhaps longer; there was 
some evidence, however, of an increase in total circulating 
serum protein during this period. 

These findings indicate that there is no rapid mechanism 
for the restoration of the concentration of serum protein 
or serum albumin lost by hemorrhage in the fasting dog, 
and the author emphasizes the importance of inducing 
such a restoration therapeutically in patients suffering 
severe blood loss. Harry Shay. 


Loew, E. R., Gray, J. S. and Ivy, A. C. 

The Effect of Acid Stimulation of the Duodenum 
Upon Experimental Hyper-Glycemia and Utilhation 
of Glucose. The Am. J. of Physiology, pp. 208-30S, 
Jan. 1, IPiO. 

In 108 experiments from G2 dogs these authors failed 
to obtain evidence that acid stimulation of the duodenum 
enhances the utilization of intravenous glucose or reduced 
the hyperglycemia produced by the absorption of .glucose, 
injection of adrenalin, or the removal of the pancreas. 

Because of their failure to demonstrate that acid stimu- 
lation of the duodenum influences either the normal or ele- 
vated blood sugar level, they question the physiological 
basis which has been used to support the concept that a 
hormone which aids in the control of carbohydrate meta- 
bolism is liberated by the duodenal mucosa in response to 
stimulation. Harry Shay. 


Andrus, IVilliam deW., Lord, Jere W., Jr. and Kauer, 

Joseph T. 

Stutlics on the Fate of Plasma Prothrombin. Science, 
Vol. PI, p. is, Jan. 12, IPiO. 

The authors point out that in published studies on the 
metabolism of plasma protein attention has been directed 
only to its site of formation and none to its site of de- 
struction. That plasma prothrombin is being continuously 
de.stroycd in, or lost from, the circulating blood they indi- 
cate from total hepatectomy studies in the dog. The 
characteristic curve of plasma prothrombin after total 
hepatectomy shows a rapid fall to 50 per cent of the pre- 
operative level three hours after operation, and a more 
gradual fall to approximately 6 per cent of normal by the 
fourteenth hour post-operatively. This fall is in no way 
altered when massive doses of Vitamin K and bile salts 
are injected into the small intestine at the time of oper- 
ation. 

From such experiments they conclude that the liver is 
the sole site of formation of plasma prothrombin, that the 
liver forms this substance continuously, and that plasma 
prothrombin di.sappears rapidly and continuously from the 
circulating blood. In dogs under proper anesthesia they 
collected samples of blood from the afferent and efferent 
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vessels of the head, lung, liver, spleen, intestine, kidney, 
and hind limbs. Samples from the right and left ventricles 
of the heart were used to test the values of plasma pro- 
thrombin in the blood before and after passing through 
the pulmonary circuit. 

From these experiments the plasma prothrombin levels 
in the samples of blood before and after passing through 
the lungs showed the only consistent and significant differ- 
ences. The average loss of prothrombin in passage through 
the lungs was 10.6 per cent in 17 animals that showed a 
difference in levels. 

They considered two mechanisms theoretically possible 
to explain this loss: first, oxygenation of the blood and 
second, a specific tissue substance. They ruled out the 
former by obtaining no change in plasma prothi'ombin 
content by bubbling of oxygen through the blood, also by 
the fact that blood circulating through an atelectatic lung 
loses an amount of plasma prothrombin comparable to that 
lost in passage through a normally aerated lung. To 
support the second explanation they advanced the evidence 
that Howell and Donahue have shown that blood platelets 
are formed in capillaries of the lung and are being dis- 
charged continuously into the blood stream. The platelets 
as they undergo disintegration, initiate the first stage of 
the clotting process by releasing thromboplastin, which, 
the presence of calcium, changes prothrombin to thrombin. 

Harry Shay. 


Faxon, Henky H. 

Subphrenic Abscess. Neiu Eng. J. Med., Vol. 222, No. 

8, pp. 289-297, Feb. 22, 1940. 

The author reports 175 cases studied during the years 
1900 and 1938. After a review of the anatomy, which is 
apparently not well defined in the minds of numerous 
surgeons, the article discusses the subject under the 
follotving headings: 

AOE INCIDENCE AND SEX DISTRIBUTION 

The youngest patient was three years and the oldest was 
seventy-six. Sixty-one per cent of the cases were men. 

ETIOLOGY 

The vast majority of subphrenic abscesses originate 
from an extension of intraperitoneal sepsis. This occurs 
along the lateral gutter due to the negative pressure under 
the diaphragm fluctuating with respiration. The appendix, 
stomach and duodenum, liver and bile passages are the 
commonest sources of abscess formation in that order. 

DIAGNOSIS 

The presence of a persistent unexplained fever asso- 
ciated wth a history of recent intraperitoneal sepsis 
should make one suspicious of abscess. The presence of 
tenderness over the tw'elfth rib or anterior costal margin; 
the clinical findings of a high, fixed diaphragm on the 
affected side together with manifestations of diaphragm- 
atic irritation such as pain referred to the shoulder or 
neck, hiccoughs and discomfort on deep respiration, and 
X-ray confirmation as to the position and excursion of the 
diaphragm make the diagnosis. 

LOCALIZATION OF THE ABSCESS 

Eighty-seven per cent of the cases occurred on the right 
side. In order to determine the exact localization before 
operation the following points should be evaluated: 

1. Localization of the point of maximum tenderness. 

2. X-ray findings. 

3. A consideration of the original septic process. 

4. Aspiration of pus from a suspected area. [This the 
author, however, condemns unless it is done at operation], 

TREATMENT 

The retroperitoneal type of operation is advanced as the 
procedure of choice on the basis of theoretical and sta- 
tistical evidence. The mortality rate in a series of 111 
cases with various operations was 37 per cent. In sepa- 
rating the groups according to the type of operation, the 


mortality rate in the transperitoneal approach was 65 per 
cent. In the transpleural approach it was 41 per cent. In 
the retroperitoneal operation it was 27 per cent. 

Henry H. Lerner. 


Fenz, Egon. 

aber die Anaziditat der Diabcteker. Wiener Arch, 
inn. Med., S2(6) ;2SS-1H, 1988. 

Tests of gastric secretion in IIG unselected diabetics 
showed that 56.3 per cent were anacid, 16.5 per cent 
normal or hyperacid. Those who had received insulin were 
less frequently ancid. 44 of the patients suffered from 
diabetic diarrhea. About % of the diarrhea cases were 
anacid. — E. Mendelson (Courtesy of Biol. Abst.). 


IVANCEVIC, I. ET KADBNKA, S. 

Action dc la Asponine snr la Mti.qucuse Gastriqne. 
Arch, intemat. Pharmacodyn. ct Ther., 62(2) :202- 
210, 2 figs., 1939. 

Turgescence produced by saponin on the gastric mucosa 
is transient, and results in augmentation of normal 
function. Mucus flow is greatly increased, and the volume 
of liquid secretion is moderately increased. Comparisons 
are made with effects of gentian and proteins. — 6. A. E. 
(Courtesy of Biol. Abst.). 


Kanatake, Yosimasa. 

The Experimental Production of Gastric Ulcer by 
Aliphatic Amines. J. Biochem. [Tokyo) 27(8) :i05- 
US, 5 figs., 1988. 

Aliphatic amines, such as methylamine, ethylamine, 
propylamine and isobutylamine in cones, above 1/15 M 
produced acute gastric erosion or ulcer when applied 
subcut. On inj. of moderate doses of amine the gastric 
acidity increased. The autolysis of gastric mucosa was in- 
creased by the presence of amine. When the liver was 
intoxicated by chloroform or P, the amine ulcer developed 
more seriously. — (Courtesy of Biol. Abst.). 


Lyall, Ale,xander and Nicol, Bruce M. 

The Gastric Secretions in Experimental Hypochlo- 
raemia nnd Alkalosis Have Been Produeed in Two 
Subjects with Gastric Hypersecretion by Continuous 
Removal of the Gastric Contents. J. PhysioL, 96(1), 
1939. 

Observations were made on the character of the gastric 
secretions under control conditions and during hypochlo- 
raemia and alkalosis. No significant change occurred in 
the composition of the gastric juice as a result of these 
alterations in blood chemistry. The total volume of gastric 
juice was diminished. — T. C. Burnett (Courtesy of Biol. 
Abst.) . 


Youmans, John B. 

The Influence of Vitamin Deficiencies on Other Dis- 
eases. Annals of Int. Med., XlII, Dee., 1939. 

Commenting on the prevalent practice of administration 
of large doses of vitamins in various disease conditions, 
the author offers a threefold explanation for the practice. 
First, the belief that the vitamin deficiency may be related 
as a causative factor to the disease under observation; 
second, that the disease may either cause or precipitate a 
deficiency; and third, that the pre-existing deficiency or 
one developing during the course of the illness will have 
an unfavorable effect on the course of the disease under 
observation. He recognizes that there are quite a number 
of diseases which may produce vitamin deficiency states, 
especially in mild or subclinical forms, but calls attention 
to studies done recently that appear to have failed to 'show 
that vitamin lack is responsible for many diseases except 
such as may be classed as gross deficiency, such as scurvy, 
rickets, etc., and analysis of the literature containing re- 
ports of studies on the influence of vitamin deficiencies on 
disease in general shows that the majority of them are 
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only nttompts to cstnblish an otiolofric relation between a 
Riven vitamin and the disease under observation or on 
observations of the effect of treatment on the deficiency 
alone or inadequately controlled studies of the influence of 
such vitamin deficiencies. The lack of serious effort to 
demonstrate the e.xistence of a deficiency before vitamin 
administration is apparent in some of the reports, while 
in others such experiments as were done were in effect 
tests of the pharmacolojrical action of a vitamin unrelated 
to its function ns a necessary food factor. The lack of 
suitable clinical methods for discoverinR the existence of 
many of the milder deficiencies of vitamins is emphasized. 

After these pcneral statements the author then reviews 
what he thinks constitutes the present knowledRe of the 
influence of vitamin deficiency on disease. Slost of the 
studies reviewed deal with Vitamin D deficiency, partly 
because, perhap.s, of fairly satisfactory methods for dc- 
termininpr this typo of deficiency. It seems that Vitamin C 
deficiency in pulmonary tuberculosis parallels the severity 
of the disease and that improvement to some extent, at 
least, resulted from the relief of that deficiency. In some 
of the reports it appeared that a siftnificant decrease in 
sedimentation rate followed Vitamin C administration, 
while in controlled cases no alteration in the sedimentation 
rate was observed. Some of the reports reviewed covered 
observations on red cell counts, hemoglobin, lymphocytes, 
monocyte-lymphoeyte ratio, neutrophile-lymphocj’te ratio, 
serum proteins, sedimentation rate, blood fibrinogen and 
the Schilling index, covering three, six and nine month 
intervals. While improvement was noted in these groups 
as measured by these tests, the rather peculiar observation 
was noted that at the end of nine months some of the 
advantages of Vitamin C treatment were lost. Obser- 
vations on diphtheria groups in children that were on 
inadequate supplies of Vitamin C showed reduction of 
hemorrhagic manifestations when adequate amounts of 
the vitamin were given, but no other aspects of the disease 
appeared to be influenced. The literature on whooping 
cough as affected by liberal doses of Vitamin C appeared 
a bit contradictory. While improvement was noted in 
groups with rheumatic fever on adequate vitamin intake 
os compared with controlled groups, the author found but 
little in the literature that seemed to connect hypovitami- 
nosis C and pneumonia. The characteristic lack of fibrous 
tissue formation in Vitamin C deficiency was emphasized 
in some of the surgical reports in which tardy healing 
and not infrequently rupture were observed as a conse- 
quence of C deficiency. 

Despite the high incidence and severity of infections, 
particularly in the respiratory system, in patients pre- 
senting severe manifestations of Vitamin deficiency and 
the rather widely accepted belief that Vitamin A is anti- 
infective, the author found no significant study of the 
effect of mild deficiency on the course of respiratory dis- 
eases or infections. In most of the reports reviewed 
failure to establish the presence of the deficiency was 
noted ; in man.v the existence of such deficiency was merely 
assumed. In a few of the groups studied good control was 
noted. Studies of selected groups of students demonstrated 
a shorter duration of a common cold on those receiving 
additional Vitamin A than obtained in the control groups. 

In reviewing the literature on Vitamin B, deficiency in 
relation to disc.ases of the cardiovascular .sy.stem, it is con- 
cluded that the evidence was lacking that B, deficiency was 
productive of heart disease in the absence of other causes. 
Such deficiency frequently complicates a pre-existing heart 
disease and may at times account for some of the cardio- 
vascular crises, but little was found in the review that 
established the effect of mild B, deficiencies on other forms 
of heart disen.'e. The literature on the relation of Bi to 
carbohydrate metabolism was reviewed. Some of the 
studies appeared to est.nblish an increase in carbohydrate 
utilization, as shown by low blood sugars, the disap- 
pearance of sugar from the urine and, in some instances, 
a diminished need for insulin. The failure of authors to 


establish an actual B, deficiency in studies relating to 
carbohydrate metabolism was commented on, as was found 
to be true with relation to other di.sease conditions. 

After his fairly extensive review of the literature, the 
author concludes that there is little reliable scientific evi- 
dence of the effect of vitamin deficiencies on disease and 
but little justification on these grounds, therefore, for the 
rather widespread use of vitamins as therapeutic agents 
in a large number of diseases. Recognizing that while 
there is good reason to believe that vitamin deficiencies 
occur as complications of many diseases and unfavorably 
modify their course and outcome, yet there seems good 
reason to believe that with few exceptions the influence of 
vitamin deficiencies must be considered to be such as 
would bo reasonably expected of poor nutrition generally 
without reference to specific and demonstrated effects. As 
methods for determining the existence of specific de- 
ficiencies of low grade manifestation arc developed a much 
greater opportunity for critical clinical research will be 
opened up, and he concludes tlmt only on the. basis of such 
resenreh with patients can the effect of these deficiencies 
and the value of treatment with siiecific substances be de- 
termined on human subjects. 

Virgil E. Simpson, Louisville, Ky. 


Torell, R., BUDA, a. 51. AND 5IARINO, A. W. 51. 

Treatment of Pnirilns Aiii bj/ Tattooing with Mercury 
Sulfide. Arch. Dcrmat. and Syyh., March, 

101 , 0 . 

The authors briefly reviewed the causes of pruritus ani. 
They feel that the services of a team consisting of a 
proctologist, an internist, a dermatologist, a urologist and 
a gjuiccologist are at times necessary for the proper in- 
vestigation of the rare cases of so-called essential pruritus 
ani. They also believe that concomitant anorectal lesions 
regardless of their etiologic importance in pruritus should 
be eliminated in all cases of pruritus ani. This policy is 
equally applicable to dermatologic lesions and systemic 
disease. 

This paper is based on the study of 22 patients who had 
had intractable pruritus ani for many years, which was 
refractory to the established forms of treatment, but which 
responded satisfactorily to tattooing with mercury sulfide. 
In one case a recurrence of mild pruritus took place after 
14 weeks, which disappeared spontaneously. 

The armamentarium consists of an electric tattooing 
machine with needle handles containing G to 20 needles in 
a single row, and protruding 2 to .1 mm. A technieal 
knowledge of the component parts of the machine such as 
the terminals, the switchboard, the foot switch, and the 
rheostat is essential. The machine and neodies .should be 
sterilized by formaldehyde vapor. A paste of mercurj’ 
sulfide is used. Infiltration anesthesia with 0.6 to 1 per 
cent procaine hydrochloride solution is preferred. In order 
to evaiuate the results of this form of therapy, other types 
of anesthesia, particularly the oil soluble anesthetics which 
alone are frequently employed for the relief of pruritus 
ani were omitted. 

Considerable practice is required to master the technic. 
The handle of the machine should be held at an acute angle 
to the skin, and is advanced slowly with an even stroke. 
The skin should be held taut to facilitate the penetration 
of the needles and the mercury sulfide into the corium. At 
times, it is impossible to avoid missing sm.ili areas. These 
can be dealt with at a subsequent time, if necessary. 

The untoward effects included one case of total hema- 
turia and transient albuminuria which occurred 5 days 
after tattooing (this patient recovered completely) ; two 
cases of transient scaly dermatitis in the tattooed areas, 
and five instances of parasthesias. The latter developed 
within two weeks after tattooing and disappeared spon- 
taneously within a month. 

The modus oporandi of this form is .still unexplained. 
Control studies showed that the mechanical truma alone, 
ns produced by the tattooing machine without the use of 
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mercury sulfide was ineffectual in controlling pruritus ani 
permanently. 

The authors concluded that this form of therapy is 
satisfactory in the treatment of intractable pruritus ani 
which fails to respond to other established procedures. 
They felt that the old and established modes of therapy 
should not be discarded until the rationale and the safety 
of this newer procedure are established. 

Robert Turell. 


Duff, G. L-tman. 

The Clinical and Pathological Features of Carcinoma 

of the Body and Tail of the Pancreas. Bull. Johns 

Hopkins Hasp., 65(1):69-9S, 3 pi., 1939. 

16 unselected cases of primary carcinoma of the body 
or tail of the pancreas with adequate clinical and autopsy 
records are analyzed from both the clinical and patholo- 
gical points of view with the object of catling attention to 
the tendency of cancer of the pancreas originating in the 
body or tail to spread in such a way as to produce clinical 
signs and symptoms not hitherto recognized as common. 
Ascites occurred in 10 of the 16 cases and hematemesis in 
8 cases. Occult or gross blood was observed in the stools 
in 6 cases. The spleen was palpably enlarged in 4 cases 
and the liver in 11 cases. Slight jaundice appeared termi- 
nally in 8 cases. An account of the pathological features 
of carcinoma of the pancreas in general was followed by 
a description of the various modes and directions of spread 
of cancer of the body and tail of the pancreas based upon 
the autopsy findings in the 16 cases studied. Comparison 
with the autopsy findings in 16 consecutive cases of carci- 
noma of the head of the pancreas showed that primary 
cancer of the body or tail of the pancreas tended to spread 
much more widely and massively than carcinoma origi- 
nating in the head. An adequate explanation of this 
tendency was afforded by a consideration of the ana- 
tomical position and relations of the body and tail as con- 
trasted with the head of the pancreas. Direct extension 
of carcinoma of the body or tail of the pancreas frequently 
led to widespread involvement of the peritoneum and 
sometimes to invasion of the stomach or intestines. The 
abdominal lymph nodes were often massively involved. In- 
vasion of the splenic vein with the consequent occurrence 
of massive metastasis to the liver might be followed by 
occlusion of the splenic vein, obstruction of large intra- 
hepatic branches of the portal vein or even occlusion of 
the portal vein itself. These pathological developments in 
carcinoma of the body or tail of the pancreas were re- 
sponsible for the appearance of the various clinical signs 
and symptoms already mentioned. Brief comment was 
made unon the production of each of these. — From auth. 
summ. (Courtesy of Biol. Abst.). 


Davison, T. C. and Rudder, Fred F. 

"Factors Influeyicing the Mortality of Perforated 
Peptic Ulcer." Southern Stirgeon, 9:75-86, Feb., 191,0. 

A review of 155 cases showed a mortality of 28 per cent 
which seems entirely too high for a disease relatively easy 
to diagnose and treat. Factors contributing to a high 
mortality are delay in operation beyond six hours, age be- 
yond 50, location high on the lesser curvature, prolonged 
time of operation, radical operative procedures and irri- 
tating anesthetics. 

The disease is essentially that of males, the vast ma- 
jority of cases occur in the third, fourth and fifth decades 
of life. There is often an ulcer history, the presenting 
symptom is the sudden onset of severe abdominal pain, the 
outstanding sign is a rigid abdomen, and X-ray exami- 
nation may show a high pneumoperitoneum. 

If preoperative shock is present it should be combatted 
before operation is attempted. In evei-y instance operate 
as early as possible. The simplest procedure is usually the 
best and should consist of suturing the perforation and 
reinforcing the suture line with omentum. While the use 
of drains is debatable it seems best to use them in cases 


more than six hours old. Gas rvith local novocain infiltia- 
tion is the anesthetic of choice since spinal anesthesia as 
well as ether increase chest complications which are 
dangerous not only of their own accord but also because 
they lower the patients’ general vitality and decrease his 
resistance to peritonitis. 

Better cooperation especially towards early operation is 
urged as a measure to reduce the present high mortality. 

J. Duffy Hancock. 


Jackson, Arnold S. 

“Surgery of the Biliary Tract.” Southern Med. J., 

33:177-181, Feb., 19i0. 

The policy of the Jackson Clinic is to deal conservatively 
with cases of acute cholecystitis allowing several days for 
the fever, toxemia and blood count to subside and dehydra- 
tion to be relieved. Chill, increase in temperature and ele- 
vation of white count suggesting possible gangrene or 
empyema are indications for earlier operation. Cholecys- 
tectomy is the procedure of choice. However in the elderly, 
the debilitated and the deeply jaundiced, the risk of re- 
moval may be prohibitive and only cholecystostomy can be 
considered. Drainage after cholecystectomy is debatable. 
While routine exploration of the common duct will reveal 
many stones otherwise overlooked the best policy seems to 
be to resei-ve that procedure for those cases presenting 
definite indications such as: a history of jaundice, a 
palpable stone, a small contracted gall bladder full of 
stones, hydrops, or enlargement of the common duct. A 
common duct drain will be needed for a variable length of 
time usually three or four weeks. 

Spinal anesthesia has caused a decrease in mortality 
and incidence of post-operative pneumonia, embolism, and 
phlebitis. Vitamin K has been most effective in preventing 
hemorrhage in cases of obstructive jaundice. A new 
oxalic acid coagulant offers great promise. Post-operative 
measures found satisfactory are duodenal suction, deep 
breathing exercises, chewing gum to prevent parotitis, 
frequent changes of position and leeches if phlebitis de- 
velops. 

Unsatisfactory late results are too frequent but are 
largely due to too long delayed surgery. If the liver is 
allowed to become badly diseased before operation the 
surgeon should not be blamed for the resulting flatulence 
and indigestion. J. Duffy Hancock. 


Jones, Thomas E. 

Benign Stricture of the Intestine Due to Irradiation. 

Surg. Clinics of N. A., Vol. 19, pp. 1185-119A, Oct., 

1939. 

Jones discusses a very important factor of disturb- 
ances of the intestine due to irradiation. Of his 15 cases, 
13 occurred in the large intestine and 2 in the small in- 
testine. Of the 3 cases described in detail, one is of 
stricture in the sigmoid. The radiation therapy took place 
1% years before the intestinal symptoms appeared. The 
complaints were those of generalized cramping pain in 
the abdomen,- which had increased in severity and were 
associated with some nausea and emesis. It was necessary 
to resect the stricture in the sigmoid. Microscopic exami- 
nation of a longitudinal section of the intestinal wall 
showed a narrow zone of quite mai-ked thickening with 
extensive destruction of the muscular tissue and replace- 
ment by fibrous tissue at this point. Besides, there was 
considerable hyaline degeneration in the mesenteric vessels. 
The mucosal epithelium was absent, its place being taken 
by a small ulcer at the base of which a rather cellular 
granulation tissue was found. 

Another case showed almost complete obstruction in the 
small intestine, three feet from the ileocecal valve. In this 
ease the radium and roentgen irradiation were adminis- 
tered 8 years previous to the finding of the obstruction. 
The microscopic examination was similar to that of the 
first case and showed some thickening and dense fibrosis 
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of the serosal coat in which there were large numbers of 
greatly thickened arteries, showing varying degrees of 
obliterative endarteritis. The mucosa was somewhat 
atrophic and contained very- little lymphoid tissue. There 
was considerable diffuse increase of fibrous tissue in the 
muscular coat, and fibrosis of the sub-mucosa. 

In a third case the lesion appeared about 2 years after 
irradiation. The complaints were of increasing consti- 
pation and cramp-like abdominal pains. There was a 
narrowing and irregularity about 1 inch in length, in- 
volving the distal end of the sigmoid. There were no 
ulcerations present. 

Jones believes that the damage in the intestines is due 
to the fact that the intestines were caught by the radium. 
He therefore suggests to stimulate peristalsis by pitressin 
every four hours while the radium is in place, or just 
previous to roentgen treatment, in order to keep the in- 
testines moving and thus preclude extensive irradiation 
of any one loop. Franz J. Lust. 


Bachman, .Arnold L. 

Calcifications in the Splenic Regiotu .4mi. J. of Roent. 
and Radium Thcrapp, T'ol. XLI, No. 6, pp. 9Sl-!ti5, 
June, 1P39. 

Bachman gives the following grouping for calcifications 
in the splenic area seen in the roentgenological exami- 
nation: 

I. Splenic 

.A. Small, usually multiple shadows 

1. Phlebolitlis 

2. Tuberculosis 

3. Parasitic (Pentastoma) 

4. Calcifications of undetermined origin 

B. Large, usually single shadows 

1. Perisplenitis 

2. Infarcts 

3. Hematomata 

4. Abscesses 

5. Cysts 

a. Echinococcus 

b. Non-parasitic 

C. Miscellaneous 

1. General increased density of spleen 

2. Iron and calcium incrusted spleen 

II. Splenic vessels 

A. -Artery 

B. Vein 

III. Extrasplenic 

A. Concretions in other organs 

1. .Adren.al 

2. Pancreas 

3. Retroperitoneal tissues 

B. Miscellaneous 

Costal cai'tilages, nodules in the lung and 
pleura, calcified trichina and cysticercus cysts, 
calcified glands, renal artery, concretions in 
the upper gastro-intestinal tract, lesions in 
the skin. 

Bachman stresses the importance of the different densi- 
ties of the spleen in portal and splenic vein thrombosis, 
calcified infarct of the spleen, myelogenous leukemic 
splenomegaly. Besides it is important to remember that 
we find calcifications in different types of carcinoma 
arising from the adrenals and the pancreas. 

Franz J. Lust- 


Turrll. R. 

The Relationship of Dacillant Dpscnicri/ Infections to 
Chronic Intermittent Diarrheas. Rev. Gastroentcro., 
r.*I4, Jan.-Feh.. 19 ^ 0 . 

It was pointed -out that there exisLs no unanimity of 
opinion as to the criteria of an unequivocal, diagnosis of 
diarrhea. A review of the important studies by Lockhart- 
Mummery, Dudgeon, Hurst, Thorlakson. Silverman and 


others shows that an antecedent bacillary dysentery has a 
definite relationship to chronic ulcerative colitis. 

The interpretation of the bacteriologic studies requires 
a knowledge of the technical difficulties and the biologic 
behavior of the dysentery organism. .A high incidence of 
the dysenterj- bacterium is usually recovered during the 
first week of the disease. The acute phase may terminate 
the primary disease. The persistance of organisms in the 
chronic form of dysentery or carrier is a rarity. Further- 
more, reliance should not be placed on the results of one 
examination. -Also the intermittency of excretion of the 
Flexner bacillus is an important consideration as these 
organisms may be present in abundance for one or two 
days in succession and absent for 4 to 5 weeks, the end 
of that time they reappear. 

Proctosigmoidoscopic studies of various authorities have 
established no difference between the picture of chronic 
ulcerative colitis and that of the chronic forms of bacillary 
dysentery. The lesions found at postmortem examination 
are also indistinguishable from one another. 

Serum agglutination tests are still in a state of flux. 
Some authorities consider positive serum agglutination 
tests as representing present or antecedent bacillary dy- 
sentery infections. Desrenleau “considered the level of 
agglutination titres in the ‘normal’ population to indicate, 
in a general way, the level of endemic incidence of dysen- 
tery infection in the communitj'. Some conception of the 
endemic incidence of dysentery should be revealed by con- 
sideration both of the infant mortality rate from diarrhea, 
and of the level of agglutination titres.” 

The clinician sees a large group of cases of recurring 
diarrhea where the agglutination tests are persistently 
positive in high dilution but where competent bacteriologic 
studies of colonic mucosal scrapings, crjqit aspirations, 
and dejecta fail to reveal the dysentery organism. At times 
proctosigmoidoscopic studies show almost a normal ap- 
pearing mucosa. It is felt that serum agglutin.ation tests 
in high titres are of diagnostic importance because they 
point to a suspicious dysentery origin. 

The atypical and chronic forms of bacillary dj’sontery is 
a serious public health problem. In occurrence and mor- 
biditj- it outranks typhoid fever. Yet the epidemologic 
sun-eys are very complete for t>'phoid fever and inade- 
quate for bacillary dysenteiy. 

An epidemologic survey of bacillary dysentery should 
include a preliminarj- stool culture and a study of the 
agglutinins of the blood serum. In 10 to 14 days, another 
specimen of blood serum should be submitted for agglu- 
tination tests. A rising titre should be considered as 
suggestive diagnostic evidence of bacillary dysentery, as 
should a preliminary negative and subsequent positive 
tests. .Additional specimens of blood collected at weekly 
intervals for a month, may be desirable. Cultural studie.s 
of the material obtained from the base of the ulcer, mucosal 
scrapings, and Lieberkuhn gland aspirations should be 
made as they yield a higher percentage of positive results 
than do similary studies of dejecta. — .Author. 


Jenki.nson, E. L. and IVaskow, W. L. 

Polyps of the Large Boivel. Radiology, 3i:JiS9, .April, 
I9i0. 

The authors utilized the following routine procedure for 
the roentgenologic e.xamination of the colon: “.A light 
evening meal is given the day before and this is followed 
by two ounces of castor oil. Xo food is given after the 
ca.stor oil, but water is permissible. The following morning, 
breakfast is withheld, and the patient is given a two quart 
tap water enema, lying on his back, and gently rolled from 
side to side. The patient is then given ample time to e.xpcl 
the enema. A light barium buttermilk water solution is 
then slowly injected. The head of the column is carefully 
watched to denote any change from a normal convex to a 
suspicious concave border. This is an important sign but 
la.sts only momentarily. A small intraluminal defect is 



Jour, D. D. 
June, 1940 


Abstracts 


205 


soon inundated by the advancing column of barium. This 
area is then carefully palpated, pi'essure being applied 
first with the examining hand to delineate the lesion. Then 
by means of a balsa-wood paddle, an even pressure can be 
applied over the area, and, at the same time, this area of 
bowel under pressure can be clearly visualized on the 
fluoroscopic screen. Any small filling defect is then clearly 
outlined. With the pressure intact, a spot film is taken, 
since routine roentgenograms taken of a barium filled 
bowel are not diagnostic.” 

The authors discuss briefly seven of their personal cases 
where polyps in the descending or sigmoid colon were 
demonstrated by the foregoing technic. — Robert Turell. 


Renshaw, J. F. 

“Role of Gastrosaopij in the Diagnosis of Gastric Dis- 
eases." Medical Clinics of North America, 2i:i03, 
No. 2, March, lOiO. 

Gastroscopy is a valuable adjunct to other methods for 
diagnosis of gastro-intestinal conditions, and the es- 
tablished indications, according to the author, fall into 
the following five groups; 

1. Patients with negative roentgen gastro-intestinal 
findings but in whom one still suspects the presence of 
gastro-intestinal disease. It has been estimated by various 
authors that such patients constitute from 15 to 45 per 
cent of a general practice. This group is important because 
gastroscopy is probably the only clinical method of making 
a diagnosis in these patients. 

2. The second large group of cases in which a gastro- 
scopic examination is indicated are those with inconsistent, 
inconclusive or incomplete roentgen findings. Bizarre filling 
and antral defects, complete or partial pyloric obstruction, 
deformity of the duodenal bulb without a definite diag- 
nosis of duodenal ulcer, are all indications. 

3. Patients in whom a gastric ulcer has been demon- 
strated radiologically. The course of the benign ulcer is 
better followed to complete healing, and more accurate 
differentiation of the malignant ulcer is accomplished by 
means of gastroscopic examination. 

4. Patients in whom gastric carcinomas have been 
demonstrated radiologically. The importance of gastro- 
scopy in this group is the confirmation of the suspected 
lesion, the finding of lesions not diagnosed by other 
methods, and in giving the surgeon more detailed infor- 
mation on the extent of the lesion. 

5. Patients who have had any type of gastric operation 
for either benign or malignant lesion. This is particularly 
important in the patient who has a persistance or recur- 
rence of symptoms post-operatively. Often the recurrent 
stomal ulcer is too small, the anatomic rearrangement too 
confusing or the mucosal changes too diffuse and super- 
ficial to be demonstrated by X-ray. — C. Wilmer Wirts, .Tr. 
and B. B. Vincent Lyon. 


Ernstene, C. a. 

Gastro-intestinal Manifestations of Cardioi'ascular 
Disease. Medical Clinics of North America, 2i:SSt, 
No. 2, March, 1240. 

Written from the viewpoint of a cardiologist, certain 
symptoms that would ordinarily direct attention to the 
gastro-intestinal tract are shown to be due to lesions of 
the cardio-vascular system. DYSPHAGIA may be due to 
aneurism of the arch or descending portion of the aorta, 
to enlarged left auricle, and to large pericardial effusion. 
ANOREXIA is a common symptom of slight or moderate 
congestive heart failure. With advanced failure, NAUSEA, 
VOJIITING and FLATULENCE make their appearance 
— out of all propoi’tion to such heart symptoms as dy- 
spnoea and cough. The mechanism of production is said to 
be that of passive congestion of both the gastric and in- 
testinal mucosa as well as of the liver. One should examine 
for enlarged heart with irregular rhythm, passive conges- 
tion of the lungs, engorged jugulars even when patient is 
propped up, enlarged liver with tenderness, and edema of 


legs and lower back. The author warns that this same 
trilogy of symptoms may well be present in over-digitali- 
zation. Coronary disease may show nothing subjectively 
other than sensations of substernal fullness, distention or 
gas in upper abdomen with nausea and vomiting which 
become worse after meals. If improvement follows the 
taking of small meals, resting after meals, and the ad- 
ministration of nitroglycerine, it may well be expected 
that the electrocardiogram will show coronary disease. 
JAUNDICE is frequently present in congestive heart 
failure, and is due to depressed excretory function of liver 
(anoxemia of the liver cells from passive congestion) to- 
gether with increased production of bilirubin. If the 
jaundice grows suddenly more pronounced, then infarction 
of the lung must be suspected. Jaundice may develop 
within two or three days after coronary occlusion — ^with 
enlargement and tenderness of the liver. In congestive 
heart failure there may be ABDOMINAL PAIN — pain or 
discomfort in the epigastrium and right upper quadrant 
because of enlarged and congested livei'. The pain of 
angina pectoris follows exertion, improves on resting, and 
is confined to the retrosternal region and epigastrium. In 
coronary thrombosis there may be pain only in the upper 
abdomen with muscle spasm and tenderness. These, with 
fever, leukocytosis, vomiting and jaundice will possibly 
suggest biliary colic, perforated ulcer, acute intestinal ob- 
struction or acute pancreatitis. To make the diagnosis, 
inquiry should be made about a history of “Indigestion on 
effort” with dyspnea and the spreading of the pain to the 
retrosternal area, weakness of heart tone and gallop 
rhythm. The diagnosis is made more clearly if there is a 
pulsus alternans, rales at lung bases, and a precordial 
friction rub which occurs in ten to fifteen per cent of cases 
of myocardial infarction within one to three days of onset. 
This latter is a valuable sign, but of even greater value is 
the electrocardiogram. In passing, it should be remembered 
that not a few cases of gall bladder disease have been in- 
correctly diagnosed as angina. — Henry J. Bartle. 


Ladd, William E. and Gross, Robert E. 

Surgical Treatment of Duplications of the Alimentary 
Tract — Enterogenous Cysts, Enteric Cysts or Ileum 
Duplex. S. G. 0., 70:2A-29S, Feb. 15, 1940. 

This article was based on the authors’ experiences with 
18 patients with cystic lesions located along various parts 
of the alimentary tract. The enteric and enterogenous 
cysts are most common though some of the lesions are 
tubercular and go through the mesentery parallel to or 
communicating with the bowel or other lesions. They are 
hollow structures which have a muscular coat, usually of 
two layers, lined with epithelium and usually strongly 
adherent to the alimentary tube. The contents of a 
duplication depend on the kind of epithelium lining the 
structure and the presence or absence of necrosis of the 
duplication wail or a communication with the adjacent in- 
testine. However, usually it contains a clear colorless fluid 
of mucoid consistency; the fluid may be hemorrhagic and 
murky-colored if pressure necrosis and sloughing of the 
lining membrane is present. 

Size may range from a centimeter in diameter to the 
size of a grapefruit before being noticed. Mesenteric cysts 
are lymphatic in origin, with a thinner wall and can be 
easily separated from adjacent viscera. A duplication has 
a thicker, muscular wmll and can be disconnected from the 
intestine only with difficulty. It is believed that they arise 
from a pinching off of a small bud from the gut wall rvith 
development of this segregated tissue into a cystic 
structure adjacent to the normal intestine. 

A duplication in the alimentary tract usually occurs in 
children and is characterized by obstruction of the alimen- 
tary tract by regional external pressure, pain produced by 
distention of the cystic structure and hemorrhage because 
of sloughing of the intestinal mucosa. There may be diffi- 
culty in swallowing, dyspnea, epigastric fullness, colic-like 
pain, vomiting and perhaps signs of dehydration. 
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The best ti-eatment is complete excision of the cyst wUh 
removal of the attached portion of the alimentary tract. 
If this is not possible, a window may be cut between the 
cvst and adjacent intestine for drainage or the cyst may 
be marsupial ized and the lining cauterized with sclerosing 
agents. In the operative procedure, two factors must be 
emphasized: (1) the cystic structure and intestine have u 
common wall at one point and cannot be taken apart %vith 
safety; (2) the blood vessels of the contiguous alimentary 
tube may course over the surface of the cyst and local re- 
moval of the cyst may induce ischemia and necrosis of the 
intestine. — Francis D. Alurphy. 


DE.NNIS, CL.UtEN'CE AND WOOD, EARI. II. 

Intestinal Absorption in the Adrcnalcctonuzed Dot). 

Am. J. Physiolouv, Vol. 129, pp. ISJ-lPO, April, 191, o. 
The authoi-s after noting that Harrison and Harrow had 
demonstrated changes in renal function when^ adieiml 
cortex extract was withdrawn from adrenalectomizeil dogs 
believed that there was suggested a general change in the 
characteristics of the body membrane.s.^ 

To determine this absorption rates of potas-sium sodium 
and chloride were studied by introducing isotonic .solutions 
of these ions into a segment of terminal ileum and then 
withdrawing them after a period of time for analysi.s. 
They found that with high sodium, high bicarbonate and 
low potassium diets in advenalectomized dogs in which 
adrenal cortex extract had been withdrawn there was a 
decrease in the absorption of Ihe.se ions from the chronic 
loops of ileum. This was reversed upon the administration 
of adrenal cortical hormone. The decline in the rate of 
absorption of the sodium ion was greater than the potas- 
sium, in some cases sodium was excreted into the gut. The 
authors conclude that in spite of objectively good health 
the behavior of the intestine in adrenalcctomized dogs was 
not normal unless adrenal cortex extract was given. — .1. 
Kenneth Karr. 


Dennis, Cl^mience. 

Injury to the Ileal Mucosa by Contact with DiatHbd 
Water. Am. J. Physiology, Vol. 129, ytp. 171-170, 
April, 19/,0- 

The author of this article after observing some experi- 
ments by Visscher, Ingraham and Burns noticed that 
when distilled water was left in the bowel the concentra- 
tion of the chloride rose to a level higher than that of an 
ultrafiltrate of plasma. He believed that this phenomenon 
was due to mucosal injury by the distilled water used, lie 
determined to prove or disprove this belief by placing .oO 
cc. of distilled water in a 60 cm. low ileal loop of bowel in 
a waking dog and watching the chloride concentration. 
Several days later the same procedure was carried out, 
using an isotonic sucrose solution in place of the distilled 
■water. 

The author concluded that the distilled water injured 
the mucosa by interfering -with the impermeability of the 
gut to sulfate and the ability of the epithelium to do 
osmotic work. He believe.s that isotonic salt solutions 
would be more valuable in irrigating the small bowel 

rather than the distilled water frequently used. .J. 

Kenneth Karr. 


Dennis, Clarence and Visscher, Maurice B, 

The Influence of Various Factors Upon Intestinal Ab- 
sorption Involving Osmotic Work in the Unancsthc- 
ttzed Dog. Am. J. Physiology, Vol. 120, pp. 176-181 
April, 101,0. 


The authors set about to determine whether the lowe: 
ileum of the unanesthetized dog does osmotic wmrk in ab 
sorbing KaCl against a concentration gradient from so 
lutions containing mixtures of NaCl and Na- SO, as i 

that in prepared. They conclude 

lower absoi-ption from th 

does occur; that absorption from Thiry-Vell 


loops from the upper, middle and lower ileum is progre;-:- 
sively more rripid in the order named; that e.xcilcmenl 
cause.s a dimini.slied rate <if ab.'.orpiion which ia abolii-hed 
by uneathe.sia in e.'<citabh; dogs and not in placid ones; 
that e.xcitcmcnt cauaeji mucosal blanching; that the rate 
of active ab.ojrption i.^ faster in chronic loop experimentj 
than acute ones; and that food ingestion iloe-i not alter 
the absorption rates. — J. Kenneth Karr. 


IIeuui.n', I’AV.MOND C. 

The Secretion of Aininonta by the .'<ina!l Intestine uf 
the Hoy. .-Im. J. I'hyHioloyy, \'(d. 129, pp. 1 pl-IS/,, 
.April, l9',0. 

Thi.-i is a .study of the variuu.-; factors iidluencing the 
concentration of ammonia in the juice secreted by a Thiry- 
Vella loop of jejunum in the dog. The author found that 
when the diet wa.-i changed from one containing 2:i per 
cent ])n>tein to curladiydrate the amim.mia content tle- 
crea;ie<l from 27 to 71 per cent in .ux dog.o In S <iogs there 
wa.-i a 2.8 lo 6 fold increase in the ammonia content. 
Marked changc.'T in the ammonia content of the juice 
paralleled change.H in urinary nitrogen excretion rather 
than nitrogen intake. When glycine or glutamic acid wa.i 
given intr.nvenou.-dy there was a 12 to 161 per cent in- 
creiuse in the ammonia content of the jiiicc. When urea 
was given there was an increase of from 22 to 120 per 
cent in the juice. Soilium chloride partially ciiecked the 
eifect of an elevated blood urea upon the juice when given 
intnivonou.sly. In.sulin also caused a great increase and 
adrenalin caused variable result.s. 

The author concluded that ammonia is .'Ccreted by the 
gland of the jejunum; that it.s concentration i.s dependent 
upon the protein mutabcdi.im of the gland cells; ami that 
the ammonia hms no physiological action merely appearing 
in the juice beeaU'e of it.s diilusibility. — J. Kenneth Karr. 
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Current Methods in the Management of Peptic Ulcer. 

S. a. 0.. 7(i:2A-.110, Feb. 15, 191,0. 

It ha.s been found that whether the peptic ulcer as 
tre;»ted medically or surgic.’dly, a permanent cure depends 
on the thoroughness by which ga.stric acidity and gastric 
•secretion is controlled by dilution and neutralization or 
through quantitative reduction. 

In ca.se.s of uncomplicated duodenal and gastric ulcer of 
.'>hort duration, medical treatment i.s usually eiFective. 
.Surgical procedure is usually best in patients with chronic 
lesions, multiple hemorrhages, persistent pyloric obstruc- 
tion, perforation, gastric retention or in cases where 
medical management has not been elTective. 

When acute perforation of a peptic ulcer is present, 
surgical procedure to close the perforation is a life-savdng 
measure^ though it is not a permanent cure. Protective 
perforation of a duodenal or gastric ulcer is usually 
characterized by clinical manifestations of a subacute in- 
flammatoiy process though in some cases the perforation 
occurs by penetrating a structure to which the ulcer base 
has been attached. In these cases medical treatment is re- 
sisted and surgical treatment is resorted to. 

Gastric retention w'hen due to edema of reactivation of 
ulcer is usually temporary and medical treatment -vvill re- 
lieve it though it may recur. If it is caused by cicatricial 
pyloric stenosis or a disturbance of gastric motilitv 
surgical treatment is necessary. 

In cases of bleeding peptic ulcers, there is a question as 
to whether medical or surgical procedure is best The 
ordinary- bleeding peptic ulcer is usually ti-eated by non- 
surgical methods and if the healing of the ulcer and disap- 
pearance of hemorrhages does not occur, then surgical 
treatment can be instigated. A massive exsanguinating- 
hemorrhage constitutes an emergency and calls for tran-° 
fusion to restore blood volume. Then age plays a part If 

ndicated during hemorrhage except if there is no im- 
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provement resulting from continued transfusion of 12 to 
2i hours. If they have recovered from a massive hemor- 
rhage through medical measures, surgery is advised to 
prevent recurrence. If the patient is under 50 and has had 
repeated massive hemorrhage, he should he operated on as 
soon as conditions permit. 

When there is any doubt as to the true nature of the 
lesion, surgical treatment is indicated. Surgical procedures 
are of three types: (1) Gastro-enterostomy and gastro- 
duodenostomy with or without excision of the ulcer; (2) 
Plastic operations on the pylorus with or without excision 
of the ulcer; (3) Gastric resection to restore gastro-in- 
testinal continuity. No operation should be used as a 
routine procedure, but the operation which best suits the 
situation with the greatest degree of safety should be 
chosen. — ^Francis D. Murphy. 


Johnston, Charles G. 

Decompression in the Treatment of Intestinal Ob- 
struction. S. G. 0., 70:ZA-S65, Feb. 15, 191,0. 

In cases of simple acute obstruction, enterostomy is a 
successful method of decompression of the distended bowel 
and relieves the obstruction. However, it does not get at 
the cause of the obstruction and may only offer temporary 
relief. 

The more modem method of decompression is by means 
of intubation. The tubes are usually introduced into the 
intestinal tract through the natural orifices and are abojit 
10 feet long with an inflatable balloon at the lower end. 
The balloon is inflated and peristalsis propels the tube 
downward until stopped by obstruction to its passage. 
Usually a large tube is used for aspiration and a smaller 
tube for inflation of the balloon. Intestinal intubation 
helps determine the type, extent and level of the obstruc- 
ting lesion, and if the tube is passed well dorvn in the in- 
testine, the patient may be fed a diet low in fiber content 
and absorption of food, fluid and salt occurs. 

This method relieves the patient’s distention without 
operation and makes it possible to delay surgery until the 
patient has a normal fluid and chemical balance and the 
difficulties encountered of operation amid distended loops 
is removed. The obstruction can be localized before oper- 
ation through the use of small amounts of barium given 
through the tube for roentgenographic studies. In the 
treatment of adynamic ileus, there seems to be enough 
muscular power left in the intestinal wall to pass the tube 
down once the over-distinction is relieved. If there is a 
definite organic lesion, operation is still necessary but it 
is much easier for both the surgeon and patient. 

Certain disadvantages are connected with this procedui’e. 
There is the possibility of failure to recognize interference 
with the mesenteric blood supply though this recognition is 
not difficult to make. Difficulty is encountered in intro- 
ducing the tube into the duodenum and intubation of the 
small intestine is thus hard work and requires constant 
care. Sometimes the tube causes irritation to the nose and 
throat and is uncomfortable, but the advantages of the 
procedure make up for the disadvantages, — Francis D. 
Murphy. 


North, Paul H. and Wilbur, D. L. 

Chemical Changes in the Blood of Patients nnth 
Pyloric Obstruction. Annals of Int. Med., XIII, 12S5, 
Feb., 1950. 

The authors made a study of 151 patients having an 
ulcer or cancer of the stomach or an ulcer of the duo- 
denum, resulting in a pyloric obstruction, for the purpose 
of finding what effects certain factors had on blood 
chemistry. 

Their work appears to confirm the rather widely ac- 
cepted view that pyloric obstruction tends to lower plasma 
chloride values. They suggest but offer no data establish- 
ing the importance of other factoi-s; among these are a 
shift of chlorides from tissues to blood or from corpuscles 
to plasma, changes in renal function altering chloride 


elimination, plasma concentration, as well as variations in 
* chloride content of food and drink. Neither did their work 
indicate the mechanism of alteration of blood urea values 
in pyloric obstruction ; the action of some toxic substance, 
the effect of hydration on body protein destruction, the 
role of impaired kidney function, of hypochloremia or of 
alkalosis are left undetermined. They concluded that the 
type of lesion causing the obstruction was not significant, 
nor was the presence or absence of hydrochloric acid a de- 
termining factor. They found that changes in plasma 
chlorides and blood urea did not run uniformly parallel 
until extreme value changes were reached. They think 
that if plasma chlorides are estimated there is little reason 
for determining the COj combining power of blood plasma. 
A warning to the clinician is sounded to not be guided by 
chemical values of blood studies since a deficiency of 
chlorides in the tissues may exist in the presence of normal 
values in the blood. The value of intravenous injections of 
a physiological solution of sodium chloride and a 5 to 10 
per cent solution of dextrose is emphasized. — Virgil E. 
Simpson, Louisville, Ky. 


Kaufman, E. E. 

Trichiniasis : Clinical Considerations. Annals of Int. 

Med., XIII, USl, Feb., 1950. 

This contribution covers material from the Lenox Hill 
Hospital, New York City, occurring sporadically as a 
series of 35 cases. The literature is only briefly reviewed 
but an exhaustive bibliography is given. Abstracted case 
records of twelve of the group are given. The condition is 
described as the only melazoan infestation in the human 
regularly accompanied by fever and characterized as a 
major public health problem. It is stated that it has been 
found in from 10 to 26 per cent of autopsies when searched 
for. The mortality has varied to as high as 30 per cent, 
with an average of 10 per cent in outbreaks. In the life 
history the pig is found to be the most common carrier 
and “hot dogs,” now so popular, is a common offender. 
Thorough cooking of meat is the answer. The death 
temperature point of the parasite is 65 C. (126 P.). The 
Bureau of Animal Industry recognizes 68.3 C. (137 F.) as 
minimum temperature for cooking, but a more practical 
method is Cameron’s that “pork should be cooked until 
the natural color is gone.” Federal meat inspection does 
not now require a microscopic examination for the para- 
site. Salt or smoke curing or pickling usually kills the 
worm. 

That 50 per cent of some groups reported had a respii-a- 
tory tract involvement, including pneumonia, pleurisy and 
hemoptysis; that affections in the nervous system such as 
paralysis of eye and skeletal muscles, encephalitis, menin- 
gitis are not uncommon; that myocarditis, thrombosis, 
nodal arrhythmia and congestive failure are not uncommon 
cardio-vascular symptoms; that these and more obtain 
may surprise many clinicians. 

Another surprise is that a Widal test may be positive. 
An intradermal test has been developed and a precipitin 
t^t is discussed. Biopsy study gives a high per cent of 
diagnoses, and a diagnosis is not always easy. Specific 
therapy has not been successful; even sulfanilamid has 
been tried and failed. In the laboratory ergosterol and 
calcium have hastened cyst formation and calcification. 
Symptomatic and supportive treatment remains the chief 
reliance.— Virgil E. Simpson, Louisville, Ky. 


Brown, Ralph C. 

Spastic Irritable Boxvcl, Medical Clinics of North 
America, 25:193, No. 1, Jan., 1950. 

Isolate your true pathology or functional disorder, ex- 
amine the stool and avoid the word “Colitis.” 

Abdominal pain is most frequently caused by SPASTI- 
CITY which originates from three groups of irritants: 
(a) continued xtse of cathartics and enemas causing in- 
flamed mucous membranes and irritable nerve endings. 
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95% of constipation cases can have normal bowel move- 
ments by very simple measures; (b) lack of starch and 
sugar digestion in the small intestine followed by fermen- 
tation in the caecum causes chronic irritation of the 
mucous membrane with a spastic irritable bowel with an 
acid stool containing: starch. An infrequent type of chronic 
putrefactive colon caused by increased protein diet yields 
gram negative bacteria and alkaline feces and can be 
remedied by balancing the diet; (c) hyperirritability of 
the vegetative nervous system. The neuro-muscular action 
of the bowel is not stimulated by chemical irritants, as in 
the cathartic and fermentative types, but by the sensitivity 
of the nen^e plexuses in the bowel wall, secondary to 
fatigue, fear, anxietj’ and mental stress. The under- 
nourished type, with weak flabby muscles, narrow epi- 
gastric angle, low lying abdominal viscera, cold clammy 
hands and feet and low blood pressure, have small ribbon 
or ball stools, and give varied abdominal symptoms aggra- 
vated by any emotional disturbance. In women these are 
worse during the menstrual period. 

THE NERVOUS TYPE OF IRRITABLE BOWEL is 
found in individuals who have normal bowel activity when 
in pleasant surroundings with no worries. Mental fatigue, 
strain or excitement causes flatulence, abdominal pressure 
and constipation with loss of tone and rhythm of the colon. 
They suspect cancer, and many an innocent appendix has 
been removed in their search for relief. Two weeks of rest 
and play would have served a better purpose. Quoting F. 
Ehrlich, “It is a well known fact that 30 to 40% of 
patients operated upon for chronic appendicitis retain 
their symptoms after the operation, often to an increased 
degree.” Functional bowel disorders are responsible for a 
great many abdominal pains and should be given a great 
deal of consideration in abdominal diagnosis. 

TREATMENT is given to remove the cause. Cathartic 
type: Rest this bowel, stop enemas and cathartics, give a 
bland diet, massive do.ses of belladonna and use continuous 
hot moist packs covering the entire abdomen. In less 
severe cases: eliminate physics, give a diet with a large 
quantity of residue and sweet oil retention enemas on re- 
tiring when necessary. Avoid cold drinks! Instruct the 
patient in the anatomy and physiology of the colon and 
explain the dilTerence between constipation and small daily 
stools. Protect the colon against chemical and thermal 
irritants. 

THE FERMENTATION TYPE will improve with the 
removal of carbohydrate from the diet with a gradual re- 
turn after a rest period. 

PATIENTS CONSTITUTIONALLY BELOW PAR 
with a long history of medical and surgical treatment be- 
come undernourished, introspective and skeptical of ever 
obtaining relief. Hospitalization, medical diplomacy and 
skill are essential in these cases. They must be treated 
individually. Soothe and encourage them; restrict the diet 
and increase it slowly as conditions permit; apply hot 
packs to the abdomen ; and prescribe tincture of opium and 
large doses of belladonna. — C. H, Arnold and B. B. 
Vincent Lyon. 


Collins, E. N. 

Duodenal Drainage : Indications and Technic. Medical 
Clinics of Xorth America, 2i:i73, No. 2, March, IS.’O. 

The author, in recent years, has emploj'ed duodenal 
di-ainage in an increasing number of cases and states that 
it has gi%'en information which could be obtained in no 
other way. He belie^’es that if we are to make an early 
diagnosis, more widespread use of duodenal drainage is 
important, particularly in borderline cases. 

In discussing the technique of duodenal drainage the 
author emphasizes the need of great care and exactness in 
the technique used; he emphasizes the experience of the 
examiner and the value of experience in the interpretation 
of what the examiner sees. He states that positive findings 
can be accepted with greater certainty than negative find- 
ings, and points out that when there is an absence of con- 


centrated bile with the gall bladder present and when 
drainage diagnosis is indeterminate or not consistent with 
clinical expectancy, that repeated recheck examinations 
should no more be neglected than is the case i\-ith other 
examinations. 

After appraising the value of cholecystography the 
author believes that insufficient emphasis has been placed 
on its limitations, and points out that normal cholecysto- 
graphic findings do not exclude the presence of a signi- 
ficant cholecystitis. In such cases in which clinical sus- 
picion of biliary disease is entertained he advocates that 
the cholecystographic negation of disease should not be 
accepted until tivo or more duodenal drainages have 
yielded normal findings. He also points out that non-visu- 
alization does not necessarily indicate a pathologic gall 
bladder. 

Dr. Collins relates his favorable experiences with duo- 
denal drainage both in diagnosis and treatment and ap- 
pends a sufficient bibliography in support of his opinion. 

As to diagnosis he finds duodenal drainage has been 
helpful in six groups and his article discusses this quite 
fully. ( 1 ) Suspected biliary disease after cholecystectomy 
— “the post cholecystectomy syndrome.” (2) With gall 
bladder intact, suspected biliary disease complicated by 
jaundice. (3) With gall bladder intact, suspected biliary 
disease but -without jaundice. (4) Suspected pancreatic 
disease. (5) Certain diseases of the liver, such as biliary 
cirrhosis.. (6) Postoperative appraisal of state of biliary- 
tract. 

He points out the significant and the suggestive ab- 
normal findings on duodenal drainage both in the gross 
examination of the bile and its microscopy and bacteri- 
ology in correlation with the roentgen findings. 

Regarding treatment the author has had favorable re- 
sults with duodenal drainage in pancreatitis; “catarrhal 
jaundice”; biliary dyssynergia; non-calculous biliary tract 
disease; and intractable urticaria especially if combined 
with vaccines. In discussing, the treatment of gall bladder 
disease, he re-e'mph'asizes the difference in giving hyper- 
tonic magnesium sulfate by mouth and by duodenal tube 
and its disadvantages if orally administered. 

Dr. Collins summarizes his article ivith the folloyving 
conclusions: 

1. The increasing use of duodenal drainage in recent 
years, in correlation with cholecystography as well as with 
the clinical and other findings, has proved to be an im- 
portant diagnostic procedure under the circumstances 
mentioned. 

2. The most important indications for duodenal drainage 
are the instances where the gall bladder has been removed, 
where jaundice of a sufficient degree to contraindicate the 
use of cholecy-stography exists, and when both clinical and 
cholecystographic findings are inconclusive. 

3. In patients having operations subsequent to duo- 
denal drainage, tbe operative findings confirmed the 
findings by- duodenal drainage in 84 per cent of all cases 
to date. 

4. Since routine autopsies in various countries have 
shown that half of the persons above the age of thirty 
years had pathologic changes in the gall bladder and ap- 
proximately 20 per cent had gall stones, the more common 
use of duodenal drainage should result in earlier diagnoses 
and earlier operations, if medical management is not ap- 
propi-iate, before pathologic processes have extended so 
widely that surgery- cannot be expected to relieve the 
patient’s s.vmptoms. — B. B. Vincent Lyon. 


Reynolds, L., Macy, I. G., Hunscher, H. and Olson, 
M. B. 

The Gastro-Intestinal Response of Average Healthy 
Children to Test Meals of Barium in Milk, Cream, 
Meat and Carbohydrate Media. Am. J. Roent. and 
Rad. Then, i-t . ■517-5.32, April, 1910. 

The authors made complete and thorough roentgenologic 
studies of the gastro-intestinal tract in average healthy 
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children to determine the Rastric motility, its variations, 
effect of carmine and variations in response to different 
types of milks. Five different types of meals were utilized 
in the same subjects. Barium meals were given with 
varying fat, carbohydrate and protein content. They ob- 
served that the emptying time of the stomach with the 
water meal averaged 1.9 hours; with milk and glucose 
averaged 3.1 and 3.3 hours; with meat and ci'eam averaged 
5 and -I.S hours respectively. Their findings indicate that 
the type of meal has a specific motor effect upon the egres- 
sion of the meal through the pylorus. The results of their 
studies are in agreement with those involving the osmotic 
pressure change produced by sugar solutions on pyloric 
action and suggest that osmotic pressure above or below 
isotonicity definitely influences pyloric action and gastric 
evacuation, i.e. the greater the hypertonicity of the test 
meal the slower the gastric emptying. They also show that 
a hypertonic solution does cause an increa.se in the volume 
of the gastric contents. 

The authors observed that the milk-barium meal pro- 
duce only an initial delay in the pa.ssage of meal through 
the pylorus. The cream-barium meal showed that the in- 
tensity of the control of the pyloric action is proportionate 
to the fat content. They point out that with the protein 
meal (baked meat-loaf) there is an accompanying high 
gastric acidity for the initial digestion, and that the vari- 
ation in acidity i.s compen.satcd in the duodenum as to 
render the content neutral or only slightly acid. — Maurice 
Feldman, Baltimore, Md. 


MkyeI!. JACon. 

The Majinfjcwcut of Diftrasco of the Gastro^hitostivol 
Tract in the Af/cd. Medical Clinics of S'orth America, 
Jan., 

This very thorough article covers the subject from many 
viewpoints, including the frequency of gastro-intcstinal 
symptoms; the infrequency of gastro-intestinal organic 
disease, and the pathology in other organs giving referred 
gastro-intcstinal symptoms. The author goes on to show 
how carbohydrate dige.stion in the small intestine by 
pancreatic amylase compensates for the decrease of sali- 
vary ptyalinc due to cellular atrophy. 

Increased achlorhydria with Ic.ss pepsin and trypsin due 
to senile atrophy arc balanced by a normal concentration 
of lipase and low concentration of proteolytic enzymes for 
protein digestion. 

The best results are obtained by allowing elderly people 
to choose their own diet, even though they incline toward 
a heavy carbohydrate balance due to increasingly difficult 
mastication. 

Loss of appetite increases with the atrophic changes in 
sight, smell, taste, and salivary and gastric secretions, 
and, as the teeth become less useful for proper mastication. 

The appcai'ancc of the tongue, along with the fear of 
cancer of that organ, have a ps.vchic effect on the aged 
which should not be considered too lightly. 

Quoting Ivy, "above the .age of GO, thirty-five per cent 
do not secrete acid when they eat a meal, and twenty- 
eight per cent do not respond to histamine,” you should 
suspect cancer when digestive discomfort is related to 
food. But actually cancer is seldom found above the age 
of 70. 

Peptic ulcer i.s very rare unless it is secondary to other 
pathology, and hemorrhage and perforation are severe 
complications because of arteriosclerosis. With gastric 
symptoms, alwa.vs investigate the heart. 

Appendicitis is possible but with atypical symptoms. 
Gall bladder diseases usually give an elevated icterus 
index, but chills, fever and headache may be ab.sent. 

Constipation and fecal impaction are commonly found 
with the muscle atrophy. Diverticulosis with pus in the 
feces makes one think of cancer, but it often subsides as 
the inflamed diverticula become normal. — Clifford H. 
Arnold and B. B. Vincent Lyon. 


Conn, Jerome W. 

Interpretation of the Glucose Tolerance Test. Am. J. 

of Med. Sciences. 

Carbohydrate restriction or starvation lessens the ability 
to utilize carbohydrate. This should be applied in clinical 
medicine. In the differential diagnosis between non-diabetic 
and diabetic glycosurias, the glucose tolerance test 
should take into account the influence of the previous- 
dietary regime. After a period of starvation, hypergly- 
cemia, glycosuria and delayed removal of glucose from the 
blood stream, have been observed. A few days of high 
carbohydrate feeding will eliminate this factor. Those who 
are poorly nourished are more susceptible to short periods 
of carbohydrate restriction. These cases are cited to indi- 
cate how an erroneous diagnosis of diabetes mellitus may 
be made. Undernourished individuals may require more 
than five days of high carbohydrate feeding to effect com- 
plete return of normal carbohydrate tolerance. The writer 
describes eases in which renal glycosuria was thought to 
be true diabetes and he contends that glucose tolerance 
tests must be preceded for several days by the ingestion 
of an adequate Standard Preparatory Diet of 80 gm. of 
protein, 300 gm. carbohydrate, 2800 calories and a sample 
diet is given. — Allen Jones, Buffalo, N. Y. 


Ritvo, M. and McDonald, E. J. 

The Value of Nitrites in Cardiospasm. (Achalasia of 
the Esophapus). Am. J. Roent. and Rad. Thcr., If3: 
S00-50S, April, imo. 

The authors point out the present conception of the eti- 
ology of cardiospasm. The condition is due to a defective 
or ab.sent relaxation of normal tonicity rather than a 
spasm, which results in a failure of the noi-mal mechanism, 
producing the so-called idiopathic dilatation of the esopha- 
gus. They direct attention to the analogy of Hii-schprung's 
disease to this condition, which is also due to an imbalance 
of the parasympathetic and sympathetic influences. 

Ritvo and McDonald utilized the nitrites to abolish the 
obstruction in cardiospasm. Since, as pointed out by Mc- 
Gowan and Butscb, amyl nitrite has the effect of relaxing 
the ampulla of Vater, Ritvo and McDonald used this drug 
for the relief of achalasia with gratifying results. After 
the inhalation of the vripor there occurred almost immedi- 
ate disappearance of the stenosis of the lower esophagus. 
Nitroglycerine was also used and found to produce satis- 
factor.v results. The average dose is 1 100 gr. tablet placed 
on floor of mouth. The effect of amyl nitrite was quicker 
than nitroglycerine, probably due to the method of ad- 
ministration, but nitroglycerine was more variable and 
loss effective than amyl nitrite. 

The authors emphasize that the nitrites have proved of 
no permanent curative value, but the drugs have a definite 
though limited application. Tablets of sodium nitrite and 
erythrol tetranitrate were tried with slight and variable 
effect. 

In the treatment of cardiospasm the passage of bougies . 
nmy be facilitated by the use of nitrites. To the roentgen- 
ologists the nitrites are of definite value, in serving to in- 
crease the ease and accuracy of roentgen studies. The 
authors mention the fact that the nitrite action is of short 
duration. — Maurice Feldman, Baltimore, Md. 


Barnett, T. Neill. 

Polyps of the Colon and Rectum. Soitthern Med. J., 
. 3.t;2i2-2.>,5, March, 191,0. 

, The polyp is a new growth, adenomatous in character, 
arising from the normal intestinal mucosa and consisting 
of epithelium and connective tissue elements of the organ 
from which it arises. The etiology is obscure. Those arising 
from the intestinal tract are comparatively rare. The ac- 
quired adult type may be single or multiple. The rare con- 
genital type consists of a diffuse polyposis. Intestinal 
polyps under two centimeters in size and having long 
peducles are usually benign. Those from four to six centi- 
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meters in size with or without long pedicles are usually 
benign in the beginning but are prone to malignant 
change. Those without a pedicle are potentially cancerous 
quite early in their development. The sj-mptoms of poly- 
poid disease vary from none in the early stages to pro- 
found diarrhea, passage of blood or intestinal obstruction 
in the late stage. X-ray demonstration is essential for 
those in the right half of the colon. The only effective 
X-ray examination is by the use of the double contrast 
barium enema and subsequent air injection. Fortunately, 
that area of the colon where the X-ray is of practically 
no value, the anus to the rectosigmoid, sigmoidoscopic ex- 
amination is of the most value. When using the sigmoido- 
scope it is important to visualize the superior as well as 
the inferior surface of Houstons’ valves. Since biopsy 
gives uncertain findings depending upon what part of the 
growth is secured for examination, and since its trauma 
may incite the growth to greater activity or metastasis 
such procedure is not recommended. On the other hand 
since everj' polyp starts as a benign growth and since 
malignant change is frequent the removal of every polyp 
should be an unchanging rule. If accessible through a 
sigmoidoscope they should be removed by fulguration 
which seals the Ijunphatics and leaves a soft flexible scar. 
If not accessible through a sigmoidoscope they should be 
removed by as radical a procedure as is necessary. Four 
interesting illustrative cases are reported. — J. Duffy 
Hancock. 


Hunt, C. J. 

Extensive Radical Resection for Malignant Disease of 

the Stomach, Southern Med. J., 33:23i-237, March, 

ISiO. 

The reasonably satisfactorj' results obtainable by the 
radical operation of extensive subtotal resection of the 
stomach for malignant disease make this procedure as im- 
portant as the simpler one of partial gastrectomy for 
lesions in the accessible prepyloric area. There are three 
principal indications for the operation: (1) large ulcer- 
ative lesions in the mid-portion of the stomach with ex- 
tensive associated induration which can be shown to be 
inflammatorj- in that it yields to separation, (2) primary' 
prepyloric lesions with extensive glandular involvement 
along the greater and lesser curvatures, and (3) benign 
ulcerative lesions or primary ulcerative malignant disease 
lying high on the lesser curvature or on the posterior wall 
of the stomach. 

Since there are no early pathognomonic signs and 
symptoms of cancer of the stomach radiologic examination, 
repeated after a short interval if necessary, is of extreme 
importance and should be a routine measure not only for 
those approaching the mid-period of life with gastric dis- 
order for the first time but also for those giving a long 
history of gastric upsets which no longer yield to medical 
management. Important as X-ray findings are in regard 
to diagnosis they are not an accurate index of operability 
and all patients, regardless of age, who can be brought 
into suitable physical condition should be explored. The 
only contraindications to operation are extremely high 
lesions, large lesions with definite fixation, large nodular 
liver w'ith or without ascites or jaundice, infiltration of 
the umbilicus or rectal shelf, firm fixed glands above the 
left clavicle and grave coexisting organic disease. 

The presence of lactic acid and Boas-Opplar bacilli on 
gastric analysis indicate the preoperative need of hydro- 
chloric acid. Anemia, dehydration and reduced glycogen 
reserve should be corrected by transfusions, forced fluids 
and glucose administration and gastric dilatation by fre- 
quent lavage. Spinal anesthesia is preferred but cyclo- 
propane or ether are satisfactory. The best surgical ap- 
proach is the left rectus or left paramedian incision. A 
Polya type of anastomosis will usually' be necessary'. The 
procedure can be done in two stages. Continuous siphonage 
through a nasal tube with occasional small amounts of 
water by mouth are routine post-operatively'. 


Aspiration pneumonia is the most fatal post-operative 
complication. Satisfactory bronchial aspiration by broncho- 
scopy is indicated. Peritonitis can be avoided by adequate 
pre-operative preparation of the infected stomach, satis- 
factory suturing especially of the duodenal stump and 

av'oidance of contamination at operation. J. Duffy 

Hancock. 


WoLLBACH, Gunter. 

Stir les Actions Inflammafoires des Substances Secre- 
taires dans le Tube Digestif, (The Inflammatory 
Action of Secretory Substances in the Digestive 
Tract). J. de Physiologic et de Pathologic General, 
37:978, No. 3, 193.9-1940. 

The inflammatory' reaction of secretory substances were 
studied on w'hite mice. Animals weighing about 15 g. were 
used. Daily administration of 1/3 the human dose was 
carried out for four days. The mice had been fed on white 
bread and water for one week preceding the experiment. 
The signs of inflammation varied from a slight lymphocy- 
tic accumulation to a marked exudation of lymphocytes, 
granulocytes and cellular debris. No inflammatory changes 
in the intestinal mucosa could be observed follo\ving the 
use of simple inhibitory substances. The effects of the 
secretory substances varied. Some produced a real inflam- 
mation, but with others, the opposite was encountered. It 
is notew'orthy that the secretory substances of the sympa- 
thetic group did not provoke any inflammatory reaction 
at all. 

The three basic food-stuffs were next studied, and were 
found to produce a cellular reaction of an inflammatory 
nature. The true stomachics did not produce any evidence 
of inflammation in the gastric mucosa, even when resulting 
in a copious gastric secretion. Changes yvere noted, how- 
ever, in the duodenum and colon. The author concludes 
that certain secretory substances do produce changes in 
the intestinal mucosa of an inflammatory character. Many 
of these are accompanied by a hypersecretion. The re- 
action is not uniform in all segments of the digestive tract, 
nor is there any quantitative relationship between the dose 
of stimulant used, and the severity of the reaction pro- 
duced. — Philip Levitsky. 


DE Fine Light, Eric. 

Roentgen Diagnosis of Ileus. Acta Radiol., XXI, 1 :32, 
Feb., 1940. 

The roentgenological diagnosis of ileus, when based on 
the findings of a fluid level, is on the whole of considerable 
diagnostic value. However, the mere accumulation of gas 
in the small intestine does not justify a diagnosis of ileus. 
For the prognosis and as indication for operation it is of 
no particular value, but it becomes valuable if the exami- 
nation is repeated, because this makes it possible to ob- 
serve any changes in the degree of severity of the roent- 
genologic picture. Whether an ileus is paralytic or me- 
chanical cannot be determined with certainty by roentgen 
examination. In cases of colonic ileus, the barium enema 
will, however, not infrequently settle the question. 

Roentgen pictures similar to those in ileus are often 
found after an operation and in cases of abdominal trauma 
the roentgenological examination may reveal very con- 
siderable changes resembling ileus. The absence of a fluid 
level is rare in ileus, and if both fluid level and abnormal 
gas accumulation are absent, the possibility of existing 
ileus is slight. — Franz J. Lust. 


Klein, I. and Hochbaum, W. 

Steuosing Esophagitis Associated with Duodenal 
Ulcer. Am. J. Roent. and Rad. Therapy, Vol. XLIl, 
5:724-725, Nov., 1939. 

Klein and Hochbaum report a rare case of a coincidence 
of tumor forming esophagitis and duodenal ulcer. Shortly 
after gastro-enterostomy a direct examination of the 
esophagus showed an extensive tumor mass in the lower 
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part of the esophagais. The microscopic examination re- 
vealed diffused necrosis, numerous hemorrhages, wide- 
spread granulation tissue. Many blood vessels were noted. 

One year later a diaphragm across the lumen with in- 
complete stenosis was found. The stricture was dilated 
with bougie with the result that the patient improved and 
gained twenty-eight pounds in weight. — Franz J. Lust. 


Stetten, DeWitt. 

Duodenojejunostoviy for Congenital, Intrinsic, Total 
Atresia at the Duodenojejunal Junction. Ann. Surg., 
111:4-583, April, I94O. 

Stetten reports the case of a successful performed oper- 
ation on a 3 days old child with total obstruction at the 
duodenojejunal junction. The clinical symptoms in this 
case were similar to all those wth high obstruction from 
birth if the lesion is below the papilla. The child could not 
retain any feedings and vomited bile stained material. 
Only a few meconium stools had passed. It became in- 
creasingly jaundiced and lost weight. 

The roentgenological examination showed a considerably 
dilated stomach with active peristalsis, a wide open pylorus 
and tremendously distended duodenum with complete ob- 
struction. 

At operation, the roentgenological findings were con- 
firmed and a lateral duodenojejunostomy was performed 
which was very difficult because of the extreme dispropor- 
tion between the size of the duodenum and the jejunum. 
Besides an arrested rotation of the colon with a primitive 
cecum was found. 

The child recovered and is now 3 years old. Roentgen- 
ological examination still reveals a dilated stomach, a per- 
sistent distension of the duodenal loop with satisfactory 
emptying of the stomach and functioning of the anasto- 
mosis. 

The importance of early diagnosis and the possibility of 
operative help on these cases is stressed. — Franz J. Lust. 


Hinkel, Charles L. 

Spontaneous Pneumoperitoneum Withoxit Demon- 
strable Visceral Perforation. Am. J. Roent. and Rad. 
Therapy, Vol. XLIII, No. 3, March, 1940. 

Spontaneous pneumoperitoneum usually results from 
perforation of a viscus. Two cases have previously been 
reported in which no cause for the free gas within the 
abdomen could be found. 

A case of spontaneous pneumoperitoneum, which lasted 
twenty-one days, in a woman, aged seventy, is reported. 
No evidence of peritonitis or of disease of a viscus was 
found. Lipiodol instilled into the bronchi disclosed what 
appeared to be a bulla in contact with the thin, eventrated 
left diaphragm. As no other explanation for the pneu- 
moperitoneum could be found, the possibility that air may 
have entered the abdomen by passing from this bulla 
through the thin diaphragm is suggested. — Franz J. Lust. 


Taub, Samuel J. 

Treatment of Allergic Diseases of the Aged. Clinics 
of North America, Jan., 1940. 

Bronchial asthma, perennial rhinitis and chronic urti- 
caria occur more particularly in the years past middle life. 

1. Family history of other allergic disturbances. 

2. History of previous eczema, urticaria, asthma or 
food sensitivity. 

3. Positive onset, as seasonal hay fever, due to pollens. 

Bronchial asthma with a past history of allergy, 

seasonal coryza, even though slight rhinitis or urticaria, 
often will later develop a bronchial asthma caused by in- 
halant groups. Elimination of the causative factor, found 
by skin scratch and intradermal tests, with a potent ex- 
tract injection. 

With no history of allergy, these patients negative to 
allergic tests, seem to have more secretion and less spasm 
than the allergic patients and present a very grave prog- 


nosis. Clear the mucus and shrink the swollen mucous 
membrane to relieve the sj-mptoms. In perennial rhinitis 
take a very thorough history as this may be allergic of 
menopausal in origin. In treatment use complete rest and 
try to avoid or correct any causative agents. 

1. Urticaria due to focus of infection. 

2. Urticaria due to certain drugs. 

3. Urticaria due to specific foods. 

4. Urticaria due to sensitivitj' to articles of clothing, 
as wool, silk or dyes in wearing apparel. 

5. Urticaria due to physical agents: heat, cold or the 
rays of the sun. 

6. Urticaria due to skin parasites: trichophj-tin or 
scabies. 

7. Urticaria due to endocrine dysfunction of the ovaiy 
or thyroid. 

Urticaria is often caused by absorption of undigested 
proteins. If possible, find the allergic substance and elimi- 
nate that from the patient’s diet, or if due to endocrine 
dysfunction, supply the deficiency. 

Where hypochlorhydria exists the wheal is rapid in 
formation, whereas, in hyperchlorhydria the wheal is 
much slower in formation. For this reason hydrochloric 
acid is often a great help in relief in urticaria cases. — 
Clifford H. Arnold and B. B. Vincent Lyon, Philadelphia, 
Pa. 


Keeton, Robert W. 

The Trcatyncnt of Senile Diabetes. Medical Clinics of 
North America, Jan., 1940. 

Diabetes is most often found in males at age of 61, 
females at 55. 

In this very thorough discussion of cases. Dr. Keeton 
demonstrates the ability to oxidize glucose and the 
quantity which can be adequately handled; the hypogly- 
cemic reaction in arteriosclerosis; gangrene and its possi- 
bilities, and the lack of calcium metabolism which is found 
in elderly patients, but more so in the diabetic. 

Staphylococcic infections in the senile diabetics offer a 
very grave prognosis. — Clifford H. Arnold and B. B. 
Vincent Lyon, Philadelphia, Pa. 


Fonts, Paul J., Helmer, Oscar M, anc Lbpkovskv, 
Samubx. 

Nutritional Microcytic Hypochromic Anemia in Dogs 
Cured with Crystalline Factor 1. Am. J. Med. Se., 
j>. 163, Feb., 1940. 

“Puppies maintained on a purified casein diet apparently 
deficient only in Factor 1 (rat antiderm’atitis factor. 
Vitamin Bt) developed severe microcytic hypochromic 
anemia. They also failed to grow properly and 3 of 4 
animals exhibited generalized convulsions. Addition to the 
diet of a concentrate prepared from rice bran and con- 
taining Factor 1 cured the anemia, but in one animal, in 
spite of this the convulsions continued.” Chick, Macrae. 
Martin and Martin reported similar findings in young 
pigs. They fed liver eluate which contained Factor 1 
which brought about resumption of gro%rth, cure of anemia 
and disappearance of convulsions. The authors wished to 
ascertain whether the substance in rice bran e.xtract and 
liver eluate were identical and after careful work they 
found "that the material (Factor 1) which cures rat 
dermatitis is identical with that which cures microcytic 
hypochromic anemia in dogs.” — Allen Jones. 


McKittrick, Leland S. and Sarris, Peter S. 

Acute Mcchayiical Obstruction of Small Bowel: Its 

Diagnosis and Treatment. N. Eng. J. of Med., 222: 

611-622, 1940. 

Having been brought up in the school which tended to 
favor early surgical treatment in obstruction of the small 
bowel, the authors feel that a renew of that method was 
necessary at this time when the conservative treatment 
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with the 3Iiller-Abbot tube was gaining marked promi- 
nence* 

In reviemng 136 cases treated during the past fifteen 
years they include only those cases of definite acute me- 
chanical obstruction. In the history of these cases eighty 
per cent were shown to have had a previous operation. 
The commonest symptoms were pain, vomiting, cessation 
of bowel movement or passage of gas. Almost three- 
quarters of the cases showed evidences of obstructive 
peristalsis elicited with a stethoscope. The most helpful of 
all the laboratory findings was the so-called “scout” X-ray 
film of the abdomen. 

The authors feel that they are unable to differentiate 
the early stages of strangulation from simple intestinal 
obstruction. 

The end result of the treatment of these cases was ana- 
lyzed and showed that most of the deaths occurred in 
patients over seventy years of age following operation. 
The mortality was also influenced by the absence of a 
previous operation. (In these cases operation was usually 
delayed. In cases with previous operation surgical inter- 
vention was performed sooner, because obstruction was 
thought of earlier). 

The patient who was operated on within twenty-four 
hours of the onset of obstruction had nine chances out of 
ten of requiring a simple lysis of a point of adhesion. 
After forty-eight hours have elapsed immediate operation 
should not be undertaken. A factor which adds to the 
difficulty of treatment was the presence of distention of 
the small bowel which interfered with the surgeons 
technique. 

In the treatment of these cases the authors conclude 
that after the institution of relief for dehydration and 
chemical imbalance due to vomiting, a double lumen tube 
should be passed and if the case is not more than forty- 
eight hours old operation is indicated. If, however, the 
case is over forty-eight hours old and there is absence of 
signs of strangulation or if the patient is over sixty years 
of age and in fairly good condition, delay or non-operative 
treatment is indicated. — Henry H. Lerner, Boston, Mass. 


Fleet, Geo. A. 

Misplaced Gastric Mucosa as a Cause of Massing 
Rectal Hemorrhage. Can. Med. Assoc. J., i2:21C, 
March, 19.',0. 

The author reports a case of massive rectal hemorrhage 
in a boy age GVz years, in whom at operation was found: 

(1) A Meckel's diverticulum located 18 inches from the 
ileocecal valve, measuring 1% inches by 1 inch in di- 
ameter; the mucosa of which showed ectopic gastric tissue 
on microscopic examination. 

(2) A perforation on the anterior mesenteric border of 
the small bowel, three feet proximal to the ileocecal valve. 
The perforation occurred along the distal margin of an 
area of ectopic gastric mucosa, likewise confirmed by 
microscopic examination. The ectopic gastric mucosa com- 
pletely encircled the bowel immediately proximal to the 
perforation. .A successful primary resection of both lesions 
resulted in an uneventful recovery. In the microscopic 
sections taken from the small bowel specimen, typical 
gastric fundal mucosa was found in which the glands 
showed both chief and parietal cells. The author discusses 
the various theories to account for epithelial heterotopias 
of the alimentary tract, — Thomas A. Johnson. 


Tl'eell, Robert and Marino, A. W. JIaktin, 

The Value of the Sedimentation Time in Suppurations 
of the Anorectal Tissues. Am. J. Clin. Path., 10:300- 
305, April, 19i0. 

The authors utilizing the well known phenomenon that 
the rate of sedimentation of the erythrocytes is accelerated 
in patients who harbor suppurative disease performed this 
test in cases presenting anorecta! disease. 

They point out that ordinarily perianal and perirectal 
abscesses are usually readily diagnosed, but in obscure 


suppurations in the anorectal tissues their recognition may 
at times be difficult or delayed. They invariably found an 
accelerated sedimentation rate in cases of suppuration in 
the anorectal tissues and normal rates in non-suppurativc 
lesions. 

As an important differential means, acute fissures and 
thrombosis of hemorrhoidal vessels may be excluded by 
this test. They emphasize that the sedimentation test is 
most valuable in establishing the absence of a suppurative 
anorectal condition. 

^ The authors cite a few cases demonstrating the sensi- 
tivity of the test as correlated with the clinical picture. 
They recommend the employment of the test prior to the 
injection of oil soluble anesthetics in the ambulatory treat- 
ment of anal fissures, in order to detect hidden suppu- 
rations. The test is also useful in the management of 
psychoneurotic patients who have exaggerated anorectal 
complaints in the presence of minimal disease . — ^'.Maurice 
Feldman, Baltimore, Md. 

Lcckhart-Mum.mery, j, P. 

liar Wounds of the Large Intestine. Brit. Med. Jour., 
1:1,51-1,51, Ko. 1,132, March IB, 191,0. 

Lockhart-Mummery points out that casualties with colon 
wounds offer greater difficulty because they are gravely 
shocked; have had considerable loss of blood; the wounds 
are not only grossly septic but contained large masses of 
dead tissue. 

The author cites Drummond's experience in the former 
war, who reported 16 cases of gunshot wounds of the 
rectum and colon, 14 of which had died. It was Drum- 
mond’s opinion that the only hope lay in immediate oper- 
ation and free drainage, accompanied by the establishment 
of a temporary colostomy. 

Lockhart-Mummeiy emphasizes that fecal fistulae com- 
bined with gross sepsis and comminuted fractures of the 
pelvis or spine were common. He cites a number of un- 
usual cases of colonic wounds, and stresses the importance 
of immediate temporary colostomy when considered neces- 
sarj', and points to the fact that there is a high mortality 
from wounds of the colon. 

In a discussion of this presentation Charles Gordon- 
IVatson stated that wounds of the colon are not often met 
without wounds of the small gut and other viscera. The 
colon wounds were often large and ragged and extremely 
difficult to close. They are frequently complicated with 
wounds of the spinal column and cord. He gives four 
reasons why better j'esults would be obtained in this war 
than in that of the last. (1) great advance in anesthesm, 
(2) blood transfusion service, (3) reduction of infection 
by the early use of sulphanilamide, (4) acceleration of 
operation by the use of suction for clearing field of blood. 
— Maurice Feldman, Baltimore, Md. 


Bockus, H. L., Tu.men, H. and Kornbloom, K. 

Diffuse Primary Tubercidous Enterocolitis : A Report 
of Two Cases. Ann. Int. Med., XIII, UGl, Feb., 191,0. 

The authors review the literature, stressing its inade- 
quacy, and report two cases in some detail, including very 
good X-ray studies. Both patients were young males and 
while 15 and 14 when studied, the onset was estimated to 
have been at 10 and 13. No contacts were determined; the 
bacilli were of human strain in each; points of partial ob- 
struction were found in one, none in the other; the clinical 
picture of one was toxic, obstructive, the other a nu- 
tritional deficiency; X-ray study showed lesions in both. 
The necessity for repeated examinations of stools is 
stressed, believing that even in extensive involvement 
germs may be absent for rather long periods. Steatorrhoea 
is stated to be an earl 3 ' and common finding in several 
types of enteritis when severe enough to disturb motility 
or materially lessen absorption. It is thought that the 
areas of constriction found in the small bowel always pre- 
cede dilatation, and spasticity was not inconspicuous evi- 
dence. 
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The need for a careful differential diagnostic study in 
all so-called regional ileitis is mentioned, though it is not 
thought that any large per cent of such cases are primarily 
tuberculous. Another feature of interest is the finding of 
healed lesions at necropsy of the fatal case. The extent of 
involvement of the intestinal tract is, perhaps, the most 
interesting feature of these two cases. Together they pre- 
sent lesions beginning with the distal duodenum and end- 
ing in an involvement of the entire colon as a primary 
intestinal tuberculosis. — Virgil E. Simpson, Louisville, Ky. 


Polya, Eugene. 

Re-establishment of Gastro-lntestinal Passage After 
Gastric Resection. S. G. O., 70 :2A-270, Feb. 15, 1940. 

There are 37 different ways in which anastomosis may 
be carried out following gastric resection. The operation 
of choice will vary as to the anatomy found and the extent 
of pathologic process. Surgeons must keep in mind the 
perfection and durability of the operation as well as safety 
of the cure. 

The nomenclature of these operations needs classifi- 
cation; first, should be the form of anastomosis as end to 
side, side to side, etc.; second, the part of the intestine 
used for connection as gasti’o-duodenostomy, and third, 
any special procedures as antecolic or retro-colic; inferior 
or superior. 

Procedures of the various operations are discussed in 
detail and would have to be studied with great thorough- 
ness by the reader to fully understand them. In general, 
he believes a gastro-duodenostomy is to be preferred to 
gastrojejunostomy. The reason for this is that it more 
closely resembles the normal stomach contour and de- 
creases the chance of intestinal obstruction. To perform 
this operation the stomach stump is prepared as a tube so 
that there will be a circular anastomosis which is re- 
enforced with serosa. If for some reason the end to end 
gastro-duodenostomy cannot be done, the second choice 
would be retro-colic partial inferior end to side gastro- 
jejunostomy. In cases where the stomach stump is so 
small that the retro-colic operation cannot be done, the 
ante-colic anastomosis is done. In the ante-colic procedure, 
the failures are more common but are much easier to 
remedy. — Francis D. Murphy. 


Haktsock, C. L. 

Headache of Gastro-lntestinal Origin. Medical Clinics 
of North America, 24:141, No. 2, March, 1940. 

Hartsock points out that gastro-intestinal upsets and 
dysfunctions that precede, accompany, or follow headache 
are more likely to be an associated rather than a causative 
factor. 

He observes that in the so called Bilious headaches, the 
headache usually precedes the nausea and vomiting; and 
draws the conclusion that the headache, nausea and vomit- 
ing have the same etiologic factor. 

The statement is made that most gastro-intestinal 
symptoms are secondary to the factors causing the head- 
ache itself. Care is taken, however, not to discard “toxic 
states” as exciting factors. 

The author cites three possible conclusions after careful 
analysis of the cause and effect: (1) the headache is 
primarily in the central nervous system with the gastro- 
intestinal symptoms secondai-y; (2) the exciting factor 
may not be located in either system, and the symptoms 
found in both may be reflexly produced; (3) the headache 
may really be the result of some organic or function 
gastro-intestinal disturbance. Hartsock gives most credence 
to his first conclusion, and least to the third. 

All other possibilities must be considered first when 
searching for the cause of headache, and the gastro-in- 
testinal tract considered as a last resort when all else is 
negative. Priority in cases of headache is given to the 
oculist, neurologist, allergist and syphilologist even when 
associated with gastro-intestinal disturbances. 


The author is to be commended for the logical inter- 
pretation of his observations. — E. Sigmund LeWinn and 
B. B. Vincent Lyon. 


Thomas, J. W. and Johnston, C. R. K. 

Headaches of Allergic Origin. Medical Clinics of 
North America, 24:ZS5, No. 2, March, 1940. 

The authors stress the point that migraine is to be con- 
sidered when no other definite cause is found, especially if 
gastro-intestinal sjTnptoms are present. 

Headaches are divided into two major groups: the 
allergic or true migraine, and the non-allergic typo. 

The allergic headache is said to follow exposure to 
allergen (s), is often unilateral, may show cortical or 
sensory disturbances frequently of the visceral type, and 
usually end with nausea and or vomiting. 

The differential diagnosis is made by thorough study, 
including laboratory tests, basal metabolic rate, X-ray. 
Much emphasis is laid on exhau.stive tests for sensitization 
to allergens. 

After all studies and tests have been completed and 
correlated; the patient is instructed how to eliminate or 
avoid any foreign protein to which he is sensitive in order 
to lessen the allergic overload. 

The authors present six cases which illustrate the 
effective control of migraine headaches by removal of 
allergens. — E. Sigmund LeWinn and B. B. Vincent Lyon. 


SHACKMAN, R. 

"Jejunogastric Intussusception.” British J. of Surg., 
27:475, Jan., 1940. 

Jejunogastric intussusception is a i-are complication of 
gastro-enterostomy. Three types are described; in type 
one the afferent loop passed into the stomach, in type two 
the efferent loop, and in type three both the afferent and 
effei'ent loops are involved. 

The condition should be considered whenever a patient 
has abdominal pain and vomiting, with or mthout hema- 
temesis, coming on any time after gastro-enterostomy. The 
etiology of the condition is obscure, but the treatment is 
surgical. In types two and three there is a 50 per cent 
mortality if operation is delayed more than forty-eight 
hours after the onset of symptoms. — C. Wilmer Wirts, Jr. 
and B. B. Vincent Lyon. 


Moore, Thomas. 

"Simple Non-specific Ulcer of the Ascending Colon.” 

British J. of Snrg., 27:500, Jan., 1940. 

The histoiy is reported of a patient who was perfectly 
well until the day before admission to the hospital when 
he suffered two attacks of pain in the right iliac fossa. 
The first attack lasted onlj' a few minutes but the second 
forced him to stop working. He had no back pain, nausea, 
vomiting, urinary symptoms, or alteration from a normal 
bowel habit. 

At operation a portion of the ileum, the ascending colon 
and a portion of the transverse colon was re.=ccted. The 
appendix was normal, but just above the ileo-cecal valve a 
small punched-out ulcer, 3 mm. in diameter, was seen. The 
ulcer extended through the bowel wall and communicated 
with a tiny cavity, the walls of which were formed by 
thickened peri-colic tissue. 

The author believes that the primary change was a 
vascular one which led to necrosis of the bowel wall. — 
C. Wilmer Wirts, Jr. and B. B. Vincent Lyon. 


Wheeler, Sir W. I. deCourcy. 

"An Unusual Case of Obstruction to the Common 
Bile-Duct. (Choledochocclc? )” British J. of Snrg., 
27:440, Jan., 1940. 

A report is made of a patient who was operated upon 
after several attacks of biliarj- colic and jaundice. The 
common duct was dilated but no cause for obstruction was 
found. At a second operation, sometime later, the common 


274 


American Journal of Digestive Diseases 


duct -was still greatly dilated but this time, upon opening 
the duodenum a cherrj’-sized cyst was found to be ob- 
structing the orifice, of the common-duct. 

The author puts forth the theory that the mechanism of 
this condition is similar to a ureterocele. He suggests that 
in some patients the persistence of pain and jaundice 
after operation may be due to this cause, and not the result 
of an elusive stone, and therefore, in all obscure cases of 
biliary obstruction in the presence of a dilated bile-duct, 
search should not be abandoned until the duodenum has 
been opened and explored. — C. Wilmer Wirts, Jr. and E. 
B. Vincent Lyon. 


Rei.nhart, Harry L. and Wilson, Sloan J. 

Malabsorption of Fat (Intestinal Lipodystrophy of 
Whipple). Report of a case. Am. J. Path., 15(A):i83~ 
in, 2 pi, 1939. 

A survey of the literature reveals 5 somewhat analogous 
cases, this case report constituting a 7th. The study of 
lipid metabolism in conjunction with a review of these 
cases suggests that this condition represents a massive 
excretion of fat, with an increased reabsorption of fat 
rather than a fundamental defect in the absorption Of fat 
by the intestinal mucosa, and that the broad term “In- 
testinal Lipodystrophy” is most appropriate in our present 
state of knowledge of this disease. — H. L. Reinhart 
(Courtesy of Biol Abst.). 


Reynolds, Lawrence, Macy, Icie G. and Souders, Hele.n 
J. 

The Gastro-Iniesiinal Response of Children to Test 
Meals of Barium and Pasteurized, Evaporated and 
Base-exchanged Milks. J. Pediatrics, 1S(1) :1-12, I 
fig., 1939. 

7 healthy children, aged 7 to 11 years, whose gastro- 
intestinal motility patterns were known served as subjects 
of serial roentgenographic studies unon the orderly 
passage through the alimentary tract of test meals com- 
posed of 2 ounces of BaSO. and 4 ounces of pasteurized 
milk, evaporated milk diluted 1:1 with water, and base- 
exchanged milk. Roentgen examinations were made at 
frequent intervals until the meal had passed out of the 
stomach and at 24-, 48- and 72-hour intervals after its in- 
gestion, a total of 181 exposures. The average gastric 
emptying times for the 7 children were 227, 214, 193 
minutes, respectively, for pasteurized, evaporated (diluted 
1:1), and base-exchanged milks. The roentgenograms 
taken 10 minutes after ingestion indicated that the soft 
curd milks (evaporated and base-exchanged) began empty- 
ing from the stomach in much less time than had reached 
the duodenum and in 4 of these had entered the jejunum 
after 10 minutes, while in only one exposure at the 10- 
minute interv'al had the pasteurized milk meal left the 
stomach. The fluffier, more evenlv dispersed mas'es formed 
by the processed milks, presenting greater surface areas 
to the digestive juices in the small intestine, and the more 
orderly progression of these soft curd milks throughout 
the alimentary canal, are in accord with results of meta- 
bolic and clinical observations upon the nutritive advant- 
ages of different milks. — Auth. summ. (Courtesy of Biol. 
Abst.) . 


Feldman, L. 

Jaundice as an Early Finding in Coronary Occlusion. 

Medical Clinics of North America, 2i:2BS, No. 1, Jan., 

19i0. 

The author presents and discusses quite adequately a 
case of coronary occlusion in which jaundice appeared a« 
an early s>-mptom. He quotes from the literature that 
jaundice occurring as a late symotom in coronary occlu- 
sion is not uncommon. He presents the case as a differ- 
ential diagnostic problem as to whether it represented 
primary biliary disease with reflex cardiac symptoms; or 
primary occlusion of the right coronary artery with 
prompt enlargement of the liver, associated with early 
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jaundice presumably due to anoxemia of liver cells; or a 
coincidental combination of both diseases. 

After emphasizing that this male patient of 42 in his 
past history’ denied any previous complaints referable to 
either the cardiac or gastro-intestinal systems, the author 
proceeds to unravel the diagnostic problem in a satis- 
factory manner. — B. B. Vincent Lyon. 


Muktagh, John A. and Tyson, JI. Dawson. 

Esophagobronchial Fistula: A Result of a Foreign 
Body. Netv England J. of Med., 494, March 21, 1,940. 

A single case is reported in which a rare type of fistula 
resulted from the lodgment of a bone in the esophagus 
with subsequent penetration into the left main bronchus. 
Two X-ray examinations and one esophagoscopy were 
negative. Because of the patient’s condition, a gastros- 
tomy was necessary. Following this, the patient developed 
broncho pneumonia. After recos'ery of this infection, the 
instillation of iodized oil into the trachea revealed a com- 
munication between the esophagus and the left main 
bronchus. Another esophagoscopy at this time was done 
and a foreign body protruding from the esophageal wall 
was removed. This was followed by a rapid convalescence 
and closure of the fistula. 

The case is reported with the idea in mind that negative 
X-rays should not lead one to erroneously conclude that a 
foreign body is not present. — Henry H. Lerner. 


Henry, C. K. P. 

Bxtrahepatic Tumors of the Biliary Tract. Can. Med. 
, Assoc. J., i2;2St, March, 19i0. 

From 1929 to 1938 inclusive at the Central Division of 
the Montreal General Hospital, the author reports 60 cases 
of extrahepatic tumors of the biliary tract. The group 
comprises benign and malignant tumors of the gall bladder 
and extrahepatic bile ducts. Among the latter is included 
a group of pancreatic malignancies involving the common 
bile duct. Unfortunately, the author has not segregated 
his cases so as to permit the reader to evaluate either the 
types or results of therapy. No cures of carcinoma of the 
gall bladder were reported, and the author states that he 
has never seen a carcinoma of the gall bladder that was 
removable at the time of operation. — Thomas A. Johnson. 


Weber, H, M. and Good, C. A., Jr. 

Invaginated Appendiceal Stumps Roentgenologieally 
Simulating Polypoid Neoplasms. Radiology, 3i:H0, 
April, 19iO. 

The authors stated that there are no well defined criteria 
by which the distinction between the filling defect caused 
by invaginated appendiceal stump and that caused by a 
small polypoid neoplasm can be made. They presented 
four cases in which a preoperative roentgenologic diag- 
nosis of a polypoid lesion ivas made, but histologic exami- 
nation of the excised specimens disclosed inverted stumps 
of the vermiform appendix. They also encountered four 
similar cases where operation was deferred because the 
symptoms did not warrant operative interference. Weber 
and Good also called attention to the fact that they had 
observed benign and malignant polypoid lesions at the tip 
of the cecum in other patients. — Robert Turell. 


Yoshii, Naosabuho. 

On the Heat Production of Pancreas. III. On the. 
Inhibitory Effect of Saline Solution on the HCl- 
Pancrcatic Secretion, Jap. J. Med. Sci. III. Biophy- 
sics, i(i):i09-20, 1938. 

In dogs anesthetized with chloralose, intraven. inj. of 
isotonic saline, or intraven. or intraduodenal inj. of hyper- 
tonic saline was follow'ed by a reduction in the amount of 
pancreatic juice secreted in response to a standard stimu- 
lus (inj. of 20 cc. 0.4 per cent HCl at body temperature 
into the duodenum via the choledochus) ; there was no 
effect on blood pressure or pancreatic temperature. Inj. of 
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defibrinated blood resulted in a response somewhat slower 
and somewhat less (in amount of juice secreted) as com- 
pared with the expts. with saline. Inj. of saline had no 
effect on the production of pancreatic juice in response to 
the intravenous inj. of secretin. — B. S. Walker (Courtesy 
of Biol Abst.). 


Vertue, H. St. H. 

Emnydrine in Pyloric Stenosis. Arch. Dis. Childhood 
[London') li(78) :173-179, 1939. 

This is a report of the use of eumydrine (atropine 
methyl nitrate) in 21 cases of pyloric stenosis. The dru(r 
was uniformly successful, as vomiting was usually stopped 
within 7 days, and weight regained within 8 days. The 
action of the drug is believed to cause relaxation of the 
pylorus and gastric musculature. — D. J. Pachman 
(Courtesy of Biol. Abst.). 


Bacon, Harry E. 

Multiple Malignant Tumors, with Involvement of the 
Lower Bowel. Report of Multiple Primaty/ and Con- 
taet Growths. Am. J. Caneer, 35(2) :243-257, 5 figs., 
1939. 

The literature on the occurrence of multiple primary 
malignant lesions with involvement of the anus, rectum, 
or sigmoid (omitting malignant polyposis) was reviewed. 
145 cases with one or more of multiple growths in this 
locality were reported. These include 27 instances of dual 
carcinomata and 5 instances of triple carcinomata confined 
to the anus, rectum and sigmoid colon. In a somewhat 
greater number other portions of the gastro-intestinal 
tract were involved and in a few instances growths were 
present in systems unrelated to the rectum and sigmoid. 
7 additional cases were presented, and 3 others in which 
there was no absolute proof of a multicentric origin were 
reported as possible examples of “contact” cancer. Carci- 
noma and sarcoma in the same individual were prone to 
occur in systems unrelated to each other. Malignancy, ex- 
cluding cancerous alteration in intestinal polyposis, may 
be multicentric in origin; further, that this is by no 
means a rarity; in cases where 2 or 3 malignant and ap- 
parently primary growths are confined to a relatively 
small segment of bowel, approximately the same size and 
showing the same histologic characteristics as well as 
grade, multicentric origin may be, and often is, extremely 
difficult to determine. — Auth. summ. (Courtesy of Biol. 
Abst.). 


Clausen, Johs., og. Ringsted, Axel. 

Om prae- oa Postoperative Vaeskcbchandlung hos 
Pylorostenotikerc. [Pre- and Postoperative Fluid 
Treatment in Pyloric Obstruction). Noidisk Med., 
2(22):16i9-lGB0, 10 figs., 1939. 

In patients with pyloric obstruction, dehydration and 
chlorine loss reach very low values (serum chlorine 170 
mg. per cent), without it being possible, by the clinical 
examination alone, to estimate the degree of dehydration 
with accuracy. Dehydration and chloropenia may cause a 
lowering of the kidney function (in 1 case 5 per cent of 
the normal capacity). Adm. of a considerable amount of 
NaCl and fluid is Hequently required for complete re- 
hydration. The isolated examination of either diuresis, 
serum chlorine or urine chlorine provides no safe criterion 
of the state of hydration. The simultaneous detn. of the 
serum chlorine cone, and the 24-hour urine chlorine cone, 
afford the best indication of the degree of rehydration of 
the body. In patients highly undernourished and highly 
dehydrated due to the long continued obstruction, these 
dets. must be supplemented with analyses of the plasma 
protein to prevent the risk of development of a hypo- 
proteinemic edema. In patients with hypoproteinemia, blood 
transfusion must be given in the pre-operative treatment 
in order to raise the serum protein cone, and render re- 
hydration possible. — J. Bing (Courtesy of Biol. Abst.). 


Lyons, Richard H. and Brenner, Charles. 

Ergthropoicsis Following Bleeding Peptic Ulcer. Am. 

J. Med. Sci., 19S(i) :i92-501, 1939. 

237 hospital records of bleeding peptic ulcer were ana- 
lyzed with special reference to symptomatology anemia 
produced, and subsequent course. Symptoms of weakness, 
syncope or dyspnea preceded external evidence of bleeding 
in 1/3 of the cases. Symptoms of exacerbation of ulcer 
activity preceded bleeding in only 28 per cent. Severity of 
the hemorrhage was independent of age and sex. Previous 
duration of symptoms and number of previous hemor- 
rhages were essentially independent of age. The rate of 
erythropoiesis once the lowest RBC count had been reached 
was strictly dependent on the degree of anemia at the 
moment regardless of the duration of the illness and the 
initial severity of the anemia. Patients treated on Sippy 
regime had as good erythropoiesis as was reported with 
the so-called “pureed diet.” Transfusion did not affect 
ersrthropoiesis beyond the actual increment of donated 
cells. The net mortality was 5.5 per cent. This was inde- 
pendent of sex or number of previous hemorrhages. — 
Authors (Courtesy of Biol. Abst.). 


Monauni, j. 

Studicn iiber die Obfektiven Faktoren dcs Hungers 
und des Sattscins. Wiener Arch. Inn. Med., 32(i) :1,59- 
188, 1988. 

Blood-sugar detns. and X-ray records of the stomach 
were obtained upon subjects with normal digestive function 
and with specific digestive disorders at intervals of 30 
minutes or less for 2% hours after feeding a BaSO, te.st 
meal. The simultaneous effects of sugar, by ingestion, 
intraven. inj., intraduodenal inj. and intrajejunal inj., of 
sugar free foodstuffs and of insulin were studied. Ibid, 
32(6) :215-240, 1938. The data are discussed and various 
hypotheses are considered to explain hunger and satiety. 
The similarity of the effects of insulin injection to the ob- 
jective signs of hunger (gastric activity, hypersecretion, 
and hypoglycemia), lead to the adrenalin-insulin hypo- 
thesis of hunger and satiety. — E. Mendelson (Courtesy of 
Biol. Abst.). 


Mayo, Charles W. and Miller, Joseph M. 

Endometriosis of the Sigmoid, Rectosigmoid und 
Rectum. S. G. O., 70:2-136, Feb. 1, 191,0. 

The purpose of this article is to describe endometrioma 
so as to distinguish it from carcinoma, Mayo and Miller 
define an endometrioma as “a tumor or tumors composed 
of aberrant endometrial cells associated with smooth 
muscle cells in some situations. It occurs in women be- 
tween 30 and 49 years of age usually, and symptoms are 
usually present for a longer time than in inflammatory 
conditions or carcinoma. Periodic symptoms include consti- 
pation, dysmenorrhea, diarrhea, rectal bleeding and pain. 
Sterility and general discomfort in the lower portion of 
the abdomen are often associated with this disease. 

Statistics and symptoms of 38 cases encountered at the 
Mayo Clinic are discussed. It was found that an accurate, 
detailed history and inspection and palpation of the pelvic 
region are important in diagnosing endometriosis. 

The best treatment is conservative resection of the bowel 
since this will allow the patient to have children. This 
procedure is especially good if the lesion is malignant, if 
metastasis is not found and if evidence of endometriosis is 
absent in the pelvis. If the patient is near the menopause 
age, the more radical tre.itmcnt of radium implantations 
or roentgen-ray is employed because it usually offers the 
possibility of the induction of an artificial menopause and 
at the same time corrects the endometrioma. If there is 
an obstruction, a temporarj- colonic stoma may be made 
and then radical therapy used. — Francis D. Murphy. 
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Cukha, Felix. 

Appendicular Pylephlebitis. J. 

Int. College of Surgeons, Vol. Ill, 

No. 1, p. 18, Feb., 191,0. 

Pylephlebitis, the term used to indi- 
cate thrombophlebitis of the portal 
vein or portal system, is most 
commonly associated with acute ap- 
pendicitis and is frequently a post- 
operative complication. Forty-eight or 
seventy-two hours following appen- 
dectomy, or even later, there occurs a 
chill or chills with a rapid rise in 
temperature to about 104 degrees. 
The temperature then takes on the 
typical septic curve, down in the 


I morning, up in the afternoon, with or 
I without the recurrence of chills. The 
I patient begins to present definite evi- 
\ dence of septic infection in his face 
; and skin and by pulse elevation and 
1 respiratory increase, although the ab- 
1 domen, particularly the right lower 
i quadrant, may be soft and entirely 
i free of spasm or rigidity of the 
; musculature. Nevertheless, the 
I patient has definitely the appearance 
I of serious illness. If the process is to 
, extend along the portal system and 
I involve the liver, there will appear a 
j gradually increasing jaundice, with 
I some tenderness and soreness over the 
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liver area. .An enlarged palpable liver 
may or may not be present, depending 
entirely upon the size and location of 
the abscess formation in the liver. 

Ligation of the ileocolic vein is 
useful if carried out preoperatively. 
It is recommended as a prophylactic 
in cases in which there is much con- 
gestion and engorgement, e.vtensive 
edema or cellular infiltration of the 
retrocecal structures, or in which the 
appendix is greenish and reddened, 
with gangrene or abscess formation. 

Franz J. Lust. 


Johnston, Charles G. 

Decompression in the Trcnimciit 
of Intestinal Obstruction. S. G. 
and 0., 70:2A-8CS, Feb. 15, IDM. 

In cases of simple acute obstruc- 
tion. enterostomy is a successful 
method of decompression of the dis- 
tended bowel and relieves the obstruc- 
tion. However, it does not get at the 
cause of the obstruction and may only 
offer temporary relief. 

The moi’e modern method of de- 
compression is by means of intu- 
bation. The tubes are usually intro- 
duced into the intestinal tract through 
the natural orifices and are about 10 
feet long with an inflatable balloon at 
the lower end. The balloon is inflated 
and peristalsis propels the tube down- 
ward until stopped by obstruction to 
its passage. Usually a large tube is 
used for aspiration and a smaller tube 
for inflation of the balloon. Intestinal 
intubation helps determine the type, 
extent and level of the obstructing 
lesion, and if the tube is passed well 
doivn in the intestine, the patient may 
be fed a diet low in fiber content and 
absorption of food, fluid and salt 
occurs. 

This method r-elieves the patient’s 
distention without operation and 
makes it possible to delay surgery 
until the patient has a normal fluid 
and chemical balance and the diffi- 
culties encountered of operation amid 
distended loops is removed. The ob- 
struction can be localized before oper- 
ation through the use of small 
amounts of barium given through the 
tube for roentgenographic studies. In 
the treatment of adynamic ileus, there 
seems to be enough muscular power 
left in the intestinal wall to pass the 
tube down once the over-distention is 
relieved. If there is a definite organic 
lesion, operation is still necessary but 
it is much easier for both the surgeon 
and patient. 

Certain disadvantages are con- 
nected with this procedure. There is 
the possibility of failure to recognize 
interference with the mesenteric blood 
supply though this recognition is not 
difficult to make. Difficulty is en- 
countered in introducing the tube into 
the duodenum and intubation of the 
small intestine is thus hard work and 
requires constant care. Sometimes the 
tube causes irritation to the nose and 
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Studies on the Effect of Human Gastric Juice on the Reticulocytes 

of Albino Rats* 

By 

CARL P. SCHLICKE, M.D.f 

nOCHESTER. MINNESOTA 


T he need for a laboratory test for the identification 
of factors that prevent pernicious anemia'and for 
a non-clinical method of assay for preparations that 
prevent pernicious anemia is recognized by all who 
have had any interest in the disease. Work in this 
direction has been handicapped by the absence, in 
species other than man, of a condition comparable to 
pernicious anemia. Investigations accordingly have 
been limited to a study of the effects of the materials 
in question on normal animals or on animals with 
artificially produced anemias, and to biochemical tests. 

Investigations conducted on normal animals have 
been concerned chiefly with observations of the fluctu- 
ation which could be produced in the number of circu- 
lating reticulocytes by the administration of anti- 
anemic preparations. It was known that in patients 
with pernicious anemia, the first evidence of response 
of the bone marrow to an effective hemopoietic 
stimulus was the appearance of immature cells in the 
peripheral blood. The reticulocytosis, which was the 
result of the development of primitive cells in the 
marrow, varied inversely with the level of the hemo- 
globin and erythrocytes before treatment. The initial 
increase in the erythrocyte level in severe cases was 
largely due to the increased number of reticulocytes. 
Between certain maximal and minimal amounts, the 
reticulocyte increase in severe cases was proportional 
to the quantity of active principle administered. The 
failure to obtain a reticulocyte response in a patient 
with an initial erythrocyte count less than 3,000,000 
per cubic millimeter of blood indicated either an im- 
potent medication or an incorrect diagnosis. Since this 
reaction was so charactei'istic in man, and so useful in 
testing the potency of therapeutic agents, as long as 
the possibility of nonspecific reactions (especially 
after parenteral treatment) was kept in mind (Minot 
and his associates (1, 2)), many investigations were 
carried out in the effort to demonstrate a similar re- 
action in animals, in spite of the fact that in man 
these responses occur only in cases of pernicious 
anemia and not in normal individuals. 

The first work of this type was carried out on 
pigeons by Vaughan, Muller and Zetzel (3), who in 
1930 described an increase in the number of circu- 
lating reticulocytes after the intravenous injection of 
liver extract. Guinea-pigs were utilized by Jacobson 
(4) in his extensive studies, the first reports of which 
appeared in 1934. Dogs, rabbits, sheep and pigs have 
also been used. In spite of occasional satisfactory re- 
ports, most workers have found difficulty in obtaining 
consistent, satisfactory and dependable results with 
any of the animals tested. 

♦This work was done in the Division of Experimental Medicine The 
Mayo Foundation. 

fFcUow in Surjren*, The Jlayo Foundation. 

Submitted April 14, 1940. 


Perhaps the most widely studied animal has been 
the rat. Vaughan and Muller (5) in 1932 found liver 
and liver extracts without effect on the body weight, 
red cells and reticulocytes of normal adult male rats. 
In this same year, however, Gebhardt and Cario (fi) 
stated that daily injections of 2 cc. of normal gastric 
juice into old male rats produced an increase in the 
number of circulating reticulocytes on the fourth or 
fifth day after the initial injection. This work led 
Singer (7) to carry out the investigation which culmi- 
nated in the development of the “rat-reticuloc}’t6"re- 
action” test which bears his name. 

Singer used white rats weighing 150 to 200 gm. 
which he kept on a bread and milk diet as he felt this 
favored a stable reticulocyte level. Eeticulociffes were 
counted in fresh preparations of blood obtained from 
the tail. Counts were made on two days preceding the 
test for control purposes. The rats then received a 
single injection of 2 to 20 cc. of human gastric juice 
neutralized with sodium bicarbonate. A “positive” re- 
sponse began on the second day, reached its peak on 
the third and subsided to normal by the sixth day. The 
height of the response was independent of the amount 
of gastric juice injected. Singer gave the normal 
reticulocyte range as 0 to 1.4 per cent. When normal 
gastric juice was injected, reticulocyte values between 
1.7 and 3.4 per cent were observed. Gastric juice from 
patients with simple achlorhydria or with hemolytic 
icterus gave a similar response, but uniformly “nega- 
tive” results followed the use of gastric juice from 
patients with pernicious anemia. The reticulocytogenic 
property of normal gastric juice could be destroj^ed by 
heating. A neutralized mixture of hydrochloric acid 
and pepsin did not produce a response. Singer con- 
cluded that the presence or absence of “Castle’s (8, 9) 
principle” in any given specimen of gastric juice could 
be determined readily bj' injecting 2 or 3 cc. into one 
rat and 5 to 8 cc. into another and observing the 
reticulocyte level. 

The importance of this work led to iridespread at- 
tempts at confirmation. Numerous workers now ac- 
cept the test as reliable. Rauschenberg (10), Hitzen- 
berger (11) and Fejgin and Ptonskier (12) were early 
impressed with its value. Barath and Fulop (13) de- 
scribed reticulocrte levels of 18 to 20 per cent after the 
injection of gastric juice from patients with polycy- 
themia vera. Crosetti, Bajardi and Margulius (14) 
confirmed Singer’s observation but reported a return 
of the Teticulocytogenic agent to the gastric juice of 
pernicious anemia patients during spontaneous or liver 
induced remissions. Salah (15) used the method to 
demonstrate the presence of hemopoietic material in 
the achlorhydric gastric juice of pellagrins. Kinkel- 
Diercks and Kinkel (16) reported “negative” rat re- 

.277 



American Journal op Digestive Diseases 


voi.uMc vn 

NuMBcn 7 




ticulocyte responses in premature infants, the reticu- 
locj-togenic power appearing during the first few years 
of extra-uterine life. This power was present at birth 
in the gastric juice of full-term infants. Storti and 
Rettanni (17) concluded that the reticulocytogenic 
agent and Castle’s principle were identical or at least 
that there was a direct parallelism betw’een their 
presence in gastric juice. 

Leiner (18) and later Singer and Wechsler (19) de- 
scribed positive "rat-reticulocyte reactions" when the 
urine from normal individuals was injected, while the 
urine from patients %vith pernicious anemia gave nega- 
tive results. Since heating did not destroy the reti- 
culocjdogenie power of normal urine, and since this 
power was also inherent in the urine of adequately 
treated patients with pernicious anemia, it was postu- 
lated that the finished antianemic principle and not 
the “intrinsic factor” was responsible for the positive 
urine reactions. 

The reports of other workers are less conclusive. 
Kamerling (20) obtained a "positive R. R. R." -with 
normal gastric juice but was unable to obtain it if 
peptic activity was destroyed by heating or neutrali- 
zation before injection. Jloreover he obtained positive 
reactions with mixtures of pepsin and hydrochloric 
acid, as did Fleischhacker and Schlesinger (21). These 
latter authors also obtained positive responses with 
one-third of the specimens of gastric juice from 
patients with pernicious anemia and negative results 
with gastric juice from patients with polycythemia 
vera. Sala (22) extracted the liver of a patient who 
had died from pernicious anemia and prepared digests 
of the gastric mucosa. The liver preparation produced 
a reticuiocjde response in rats but the gastric prepa- 
ration did not. He found further that the liver prepa- 
ration produced a reticulocyte response when adminis- 
tered to a patient with pernicious anemia, but did not 
othenvise alter the blood picture. He concluded that 
the reticulocyte response was not dependent on the 
antianemic principle. Klaperzak (23) shared this 
opinion. He concluded that the rat reticulocyte re- 
sponse was a protein reaction as it did not appear 
after the injection of deproteinized gastric juice. 

Engberding (24) concluded that the rat was not a 
suitable animal for testing for the presence of anti- 
anemic material in gastric juice, since in his experi- 
ments he was unable to distinguish between the reti- 
culocytosis resulting from an injection and that re- 
sulting from loss of hemoglobin due to repeated blood 
sampling. Plant (25) stated that the rat reticulocyte 
reaction could not be due to the "intrinsic factor” as 
she obtained positive responses with heated as well as 
unheated gastric juice obtained from normal indi- 
viduals and from patients with pernicious anemia. 
Other unfavorable reports have come from Jequier and 
Apsey (26), from Dreher (27) and from Creskoff and 
Fitz-Hugh (28). The last mentioned workers found 
that "therapeutically inert materials (e.g. dilute 
hvdrochloric acid) and indeed administration of no 
material (control rats) may evoke reticulocyte rises 
of far greater magnitude than those regarded as 
significant by Singer.” 

During recent investigations on the effects of orally 
administered human ga.stric juice on the blood of 
female albino rats and their offspring it was felt that 
it would be of interest to observe the effects of these 
administrations on the reticulocs'te levels of adult 


male rats. ^lethods and findings are herewith pre- 
sented. The author wishes to express his appreciation 
to Dr. G. kl. Higgins for his generous aid in the 
carrying out of this study and to JIi.ss Catherine 
Sawyer for her assistance in securing specimens of 
gastric juice. 

METHODS 

A number of male albino rats on an adequate stock 
diet W'ere subjected to daily reticulocyte counts. For 
this purpose a drop of blood was removed from an ear 
vein, mixed with a small amount of aqueous brilliant ' 
cresyl blue, spread out on a clean glass slide, and 
counterstained with Wright’s stain after drying. The 
percentage of reticulated cells encountered while count- 
ing 500 to 1000 erythrocytes W'as recorded. As a con- 
trol, the effects of daily blood sampling on the reti- 
culocyte level of nine untreated rats were noted over 
a period of ten days. 

Nine male rats received a single dose of G cc. of 
normal human gastric* juice by intubation. This 
amount almost equals the capacity of the rat’s 
stomach. Nine male rats were similarly treated with 
6 cc. of normal gastric juice which had been heated 
over a boiling water bath for twenty minutes. After 
seven days this group of rats received 6 cc. of gastric 
juice neutralized with sodium hydroxide. Nine male 
rats were given 2 cc. of a preparation of liver extract 
(Valentine’s) known to be effective when administered 
orally in the treatment of pernicious anemia. In each 
of the foregoing experiments the test material was 
administered by gastric intubation. 

Neutralized normal human gastric juice was in- 
jected intramuscularly into nine male rats. One of 
these rats received 3 cc., seven rats each received 6 cc. 
and one rat received 8 cc. Five cubic centimeters of 
heated normal gastric juice was injected intramuscu- 
larly into each of four male rats. 

In each case, control periods of two to six days, 
during which daily reticulocyte counts were taken, 
preceded the administration of the various test doses. 
Only one dose was administered to each animal for any 
given test, but in some cases, after an interval of . 
sev'eral weeks, animals which had previously been 
tested W'ere used again. During all observation periods 
following the various type of treatment the reticulo- 
cyte levels of four to seven untreated animals were 
followed for purposes of control. 

In order to comply more closelj' with the directions 
given for the Singer test, nine rats were placed on a 
bread and milk diet. After intervals of six weeks to 
six months these animals were subjected to tests 
similar to those performed with the animals on a 
stock diet. Because of the limited number of animals 
in this group, the same animal wms often subjected to 
several tests, an interval of several weeks 
allowed to elapse between tests. Seven of the bread 
and milk” rats each received a single dose of 5 cc. of 
neutralized normal gastric juice by intubation and 
subsequently a 3 cc. dose of the liver extract alreadj 
described. Seven animals each were given 6 cc. of 
neutralized normal gastric juice by intramuscular in- 
jection. Tw'o rats each received inactions of 5 cc. of 
neutralized normal gastric juice which had been re- 
duced from 50 cc. by distillation in vacuo. ^ Four rats 
each received 5 cc. of heated normal gastric juice by 


tail castric juice -uas oStained from.the CMtro-enteroloEic 

where samples rrc taken followint- insestion of a test tncal ol 
arrowroot biscuits and water. 
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intramuscular injection. Two rats each received in- 
jections of 5 cc. of heated gastric juice which had been 
reduced from 50 cc. by distillation in vacuo. 

RESULTS 

1. Rats on stock diet. — a. Effect of daily blood 
sampling. — The initial range of reticulocyte percent- 
ages in this group of animals was 0.6 per cent to 3.2 
per cent with a mean of 1.4 per cent. During the first 
four days of observation the levels ranged between 0.2 
per cent and 3.4 per cent. On the fifth day one animal 
had a reticulocyte count of 4.8 per cent. Between the 
sixth and tenth days, three animals had counts ex- 
ceeding 5 per cent (the highest 7.2 per cent) while the 
other six animals showed no significant deviation from 
their normal level. In all experiments, the mean reti- 
culocyte level was found to be higher in animals 
subjected to daily blood sampling than in those from 
which blood was being taken for the first time. It was 
also found that animals that became ill or in 
which diarrhea developed showed elevated reticulocyte 
counts. In female rats, pregnancy is associated with 
slight reticulocytosis. 

b. The effect of orally administered, normal human 
gastric juice. — Five of the animals in this group 
showed no significant change in their reticulocyte level 
after the intubation. In one animal the reticulocyte 
level rose to 23.6 per cent on the third day and did not 
return to normal throughout the experiment. The reti- 
culocyte levels of the remaining three animals rose 
gradually to peaks of 6 per cent to 11 per cent on the 
third or fourth day and then returned gradually to 
normal. The levels of three of the untreated controls 
climbed to 5.2 per cent to 7.0 per cent during the ex- 
periment, and the curves of these values except for 
their slightly lower peaks did not differ from those of 
the treated animals. 

c. The effect of orally administered, heated normal 
human gastric juice. — The reticulocyte values of this 
group of animals remained on the whole quite level. 
Isolated counts of 4 per cent to 6 per cent were noted 
but the general tendency was toward a fairly low', 
stable level, not unlike that of the untreated controls. 

d. The effect of orally administered, neutralized 
normal human gastric juice. — ^Three of the animals in 
this group which had been having values of 0.6 per 
cent to 2.6 per cent showed a gradual rise to a peak of 
3.6 per cent to 3.8 per cent on the third or fourth day 
after intubation. The remaining six animals showed 
no significant fluctuation in their reticulocj'te levels', 
although counts of 4.0 per cent to 6.4 per cent were 
noted in animals which habitually had high counts. 

e. The effect of orally administered liver e.xtract. — 
None of the animals in this group showed increases in 
the number of circulating reticulocytes which could be 
attributed to the material administered, although in 
three of the animals peaks of 5.2 per cent to 9.6 per 
cent were reached on the fifth or sixTh day. The reason 
for discrediting these apparent "responses” was the 
behavior of the control group. The six untreated 
animals showed consistently low' values throughout the 
control period, but during the test period (although 
they received none of the material given to the test 
animals) , a number of them exhibited gradual reti- 
culocyte increases to levels of 8 per cent and 11 per 
cent, follow'ed by gradual decreases to normal levels. 


which could in no w'ay be distinguished from the 
changes occurring in the test animals. 

f. The effect of the intramuscular injection of 
neutralized normal human gastric juice. — Two of the 
animals w'hich received 5 cc. doses show'ed reticulocyte 
levels of 6.2 per cent and 6.8 per cent on the tenth 
and eleventh days respectively. The other five each 
receiving 5 cc. and the two receiving 3 cc. and 8 cc. 
show'ed no significant reticulocyte responses. Peaks of 
4.8 per cent and 5.8 per cent were reached on the ninth 
day by two of the control animals into which heated 
juice was injected. 

2. Rats on bread and milk diet. — a. Effects at- 
tributable to deficient diet. — Although a diet of w’hite 
bread and milk does not represent a complete w'ell- 
balanced diet and is quite deficient in iron, none of the 
rats on this diet became anemic. The blood values of 
the rats that had eaten nothing else for six months 
w'ere essentially the same as at the beginning of the 
experiment. Moreover, the change from a stock diet 
to a bread and milk diet did not result in an alteration 
of the reticulocyte level. An increased tendency tow'ard 
the maintenance of low and stable reticulocyte values 
W'as not noted in the animals on this diet. 

b. The effects of orally administered, neutralized 
normal human gastric juice. — ^There w'as no significant 
alteration in the reticulocyte level of any of the 
animals on a bread and milk diet follow'ing intubation 
w'ith 5 cc. of neutralized normal gastric juice. 

c. The effect of orally administered liver extract. — 
Orally administered liver e.xtract in doses of 3 cc. was 
w'ithout effect on the reticulocyte level of the rats on 
a bread and milk diet. 

d. The effect of the intramuscular injection of neu- 
tralized normal human gastric juice. — ^There were no 
variations in the reticulocyte level of rats on a bread 
and milk diet follow'ing the injection of neutralized 
normal gastric juice W'hich exceeded or could be differ- 
entiated from those which occurred in untreated con- 
trols or anirnals w'hich received gastric juice w'hich 
W'as heated before administration. The mean reti- 
culocyte counts on the ninth and tenth days after in- 
jection seemed to be slightly higher than at any other 
time follow'ing injection. This w'as found to be the 
case also in those animals that received concentrated 
gastric juice w'hether this w'as heated or not. Tw'o of 
the animals that received the concentrated gastric 
juice died within twenty-four hours after its injection. 
In the tw'o that survived sloughs developed at the site 
of injection at the end of one week. This makes one 
suspect that the irritation and tissue damage produced 
by injection may have been responsible for the delayed 
slight mean increase in the number of circulating reti- 
culocj'tes in these cases. 

COMMENT 

The results of these studies have been in general 
disappointing. Occasionally responses occurred, after 
the administration of materials containing antianemic 
substances, which w'ere quite suggestive but they were 
not consistent. It was found impossible to secure a 
group of rats, even w'ith the use of a bread and milk 
diet, W'hich show'ed no spontaneous fluctuations in the 
reticulocyte le\'el. Numerous rats w'ere found which 
W'ould have values of less than 1.5 per cent for a week 
or more, but unpredictable rises w'ere the rule when 
the animals were followed for any length of time. 
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These rises could in no ivay be distinguished from 
those thought to be due to substances administered. 
Repeated blood sampling may have played a role in 
their pi’oduction. 

The great significance which some investigators 
have attached to minute fluctuations in the reticulocyte 
level, even could they be detected by ordinarj' methods 
of enumeration, would be of value only in rats which 
could be depended on to have habitually low counts. 
Unfortunately, the rats used in this study did not dis- 
play any such praiseworthy stability. The association 
of an elevated reticuIocji:e count with infections, with 
diarrhea and, in female rats, with pregnancy, served 
to emphasize the nonspecific character of the reaction. 

By more careful selection of animals from a much 
larger series of rats than was here employed, a group 
suitable for the reticulocyte test might possibly be 
found. But in the stock laboratory rat, living under 
fairly standard conditions, the reticulocyte response is 


not a suitable criterion for utilization in the detection 
of antianemic factors or in the determination of the 
potency of materials known to contain such factors. 

SUMMARY 

Normal human gastric juice, heated normal gastric 
juice and neutralized normal gastric juice have been 
administered to adult male rats by gastric intubation, 
without producing any consistent or predictable 
changes in the number of circulating reticulocytes. 
Intramuscular injections of gastric juice and gastric 
juice concentrates did not produce reticulocyte re- 
sponses which could not be ascribed to irritation and 
tissue destruction. The nonspecific character of reti- 
culocyte responses in the rat has been emphasized and 
the normal lability of the reticulocyte level pointed 
out. The reticulocyte response in rats has not proved 
in our hands a reliable method for detecting the 
presence of antianemic substances. 
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The Effect of Lons-Continued Ingestion of Oxidized Bile Acids 

on the Dog and Rat* 


By 

A. L. BERMAN, M.S., E. SNAPP, B.S., A. C. IVY, Ph.D., M.D. 

and 

A. J. ATKINSON. M.S., M.D. 


CHICAGO. 

I N a recent article Schmidt, Beazell, Atkinson and 
Ivj- (1) observed that oxidized unconjugated bile 
acidSv in large doses, 5 gm. daily, depressed natural 
cholic acid sjuithesis, at least in some dogs. These 
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authors asked the question, “Is this a manifestation of 
toxic effects on the hepatic epithelium?” In a recent 
investigation (2), we have found that the oxidized un- 
conjugated bile acids do not uniformly depress cholic 
acid s 5 uithesis even in 5 gm. daily doses. Yet, they 
cause a marked hydrocholeresis and are handled differ- 
ently in the body from the salts of taurocholic and 
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glycoeholic acids. Does the hydrocholeresis induced 
by the oxidized bile acids indicate hepatic irritatio^n. 
Does the small recovery and delayed e.xcretion of the 
oxidized bile acids (2) in the bile have any toxicolo- 
gical significance? . 

It seemed that if the oxidized bile acids did irritate 
or effect the liver toxicologically, their long-continued 
ingestion should produce changes in the liver. Accord- 
ingly we have studied the effect of the oxidized bile 
acids given in relatively large daily doses on the his- 
tology glycogen and fat content of the liver in dogs 
and rats. In addition the bromsulphalein clearance of 
the dogs was determined at various intervals. 


METHOD 

Six normal dogs, weighing appro.ximately 10 kilos, 
were placed on a standard diet of corn meal mush, 
meat and bones. One dog was fed 3 grams of keto- 
cholanic acids (Ketochol) per day. Two dogs were fed 
3 grams of dehydrocholic acid (Decholin) each day. 
Two dogs were fed 3 grams of oxidized conjugated 
hog bile salts (Dechacid No. 22), and one was fed 3 
grams oxidized conjugated ox-bile salts (Dechacid No. 
14) each day. The dogs were weighed about every 
two weeks and evidence of diarrhea was looked for. 
The bromsulphalein dye excretion test, according to 
the method of Dragstedt (3), was used as an estimate 
of liver function. Five mgs. per kilo of the dye were 
injected intravenously, and blood samples were drawn 
5 and 20 minutes later, and the dye concentration in 
the plasma determined. The oxidized bile salts were 
fed for at least 3 months. At the end of that time the 
bromsulphalein test was repeated and the dogs sacri- 
ficed. Sections of the liver and kidney were removed 
for histologic studies. The remaining liver tissue w’as 
ground and an aliquot removed for total lipid analysis. 
The total liver fat method of Best (4) was used. 

Similar experiments were made on two groups of 
white male rats. These rats weighed between 200-350 
grams and were approximately 60-100 days of age. 
The first group consisting of 40 animals was divided 
into 4 sections; one consisting of 10 control animals, 
while the three other groups of 10 animals each were 
given 0.3 gm. per kilo of Ketochol, Decholin and Dech- 
acid No. 14 respectively. These oxidized bile salts 
were suspended in water and injected subcutaneously. 
The control animals received similar doses of physi- 
ologic saline subcutaneously. Daily injections were 
maintained for at least 30 days. Numerous subcu- 
taneous injections of oxidized ox-bile salt (Dechacid 


No. 14) resulted in multiple skin abscesses, which also 
occurred, but to a lesser extent, in the Ketochol- 
treated animals. Abscesses did not occur in the rats 
injected with Decholin. At the end of the feeding 
period the rats were starved for 48 hours. The animals 
were then sacrificed and the livers removed, weighed, 
ground up, and an aliquot removed for total fat de- 
termination. _ , . , , 

Another group of GO rats was diiuded into 4 groups. 
One group of 20 rats served as the control, wdiile the 
remaining animals were divided into equal groups and 
given doses of 0.3 gm. per kilo Ketochol, Decholin and 
Dechacid No. 14, as above. To obviate the objections 
to the subcutaneous route, the oxidized bile salts were 
suspended in a thick sucrose mixture and fed orally by 
means of a tuberculin syringe. The control animals 
were fed the sucrose solution. Each group of treated 
animals was fed their respective oxidized bile salt for 
at least one month and then sacrificed along with a 
certain number of control animals. The rats were 
starved for 48 hours and then allowed to eat during 
the last 12 hours. The Dechacid No. 14-treated rats 
were allowed to eat onlj^ during the last 6 hours. Then 
each rat was anesthetized with an intraperitoneal in- 
jection of nembutal (sodium pentobarbital). The ab- 
domen was opened, and the liver frozen hi situ with 
liquid nitrogen. The frozen liver was then removed 
and powdered so that the entire liver could be analyzed 
for glycogen content according to the method of 
Somogj’i (5). 

To complete the study six normal dogs were placed 
on a standard diet of corn meal mush, meat and bones, 
and fed 5 grams of oxidized bile salts per day for from 
3 to 7 months. The animals were divided into 3 pairs, 
and one pair was fed 5 grams Decholin per day, 
while the other two pairs of dogs were fed similar 
doses of Dechacid No. 14, and Ketochol, respectively. 
Care was taken to observe their diet, appetites, 
w'eights, signs of diarrhea, and at the same time 
numerous bromsulphalein e.xcretion tests were made 
as an estimate of liver function. At the end of 3 to 7 
months the dogs were sacrificed. The animals were 
anesthetized w’ith nembutal and the abdomen was 
opened widely so as to have free access to the entire 
liver. A few small sections of the liver were removed 
for histologic study, and then the liver was removed 
in one piece and immediately immersed into a liter of 
liquid nitrogen, thus freezing the liver. Approximately 
one minute elapsed between the time the animal was 


Table I 


Effect of long-continued feedings of 3 grants of oxidized bile salts per day in normal dogs 


Dob 

ReBime 

3 Grams/24 Honrs 

Weicht 

Before 

— Kilos 

After 

Total 

Days ' 

Retention of 1 
Bromsul. Dye I 
at 20 Min. ' 

of 

Total Liver 
Lipids 

1. 

Female 

1 

1 Ketochol (ketocholanic acid) 

8.0 

8.6 

90 ! 

0 

6.4 

2. 

Female 

Dechacid No. 22 (oxidized hofr- 
bile salts) 

11.4 

11.5 

i 

90 ! 

0 1 

6.2 

S. 

Female 

Dechacid No. 22 (oxidiied hos* 
bile salts) 

7.7 

8.4 

90 

0 

5.8 

4. 

Female 

Decholin (dehydrocholic acid) 

12.0 

12.0 

90 

0 

6.4 

5, 

Male 

Decholin (dehydrocholic acid) 

12.4 

12,5 

90 ! 

0 

6.3 

e. 

Female 

Dechacid No. 14 (oxidized ox-bile ' 
salts) 1 

7.5 

S.6 

104 

0 

4.9 
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Table II 

Effect of suhcutaneons injections of 0.3 gm./kilo per day of oxidized bile salts in white rats 


Regime 

No. of 
Rats 

Dose 

Per Day 

Days 

Av. Wt. 

Before 

— Grams 

After 

Av. IVt. of 
Liver (wet) 

I’ercontnKe of 
Tottl Liver 
Lipid Av, 

Ketchol (lietocholanic acid) 

Decholin (dehydrocholic acid) 

Dechacid Ko. 14 (oxidized ox-bile 
Rafts) 

Control 

9 

8 

5 

0.3 ems./ki!t> 

0.3 cms./lcilo 

0.3 ems./kilo 

0.3 CTOS./kilo 
(NaCi) 

31 

39 

29 

39 

225 

225 

325 

175 

185 

221 

234 

228 

C.030 

C.821 

3.872 

C.8G7 

4.K2i;0.7 

5.7 rto.c 

3.2 

G.l :to.5 


anesthetized and the liver frozen, and large aliquots 
were taken for liver glycogen and total fat analyses. 

RESULTS 

Table I gives the results which were obtained when 
dogs were fed 3 grams of various oxidized bile salts 
for at least 90 days. In all cases the animals main- 
tained their pre-experimental weights or else showed 
a gain in weight. IVhen 5 mgms. per kilo of farom- 
sulphalein dye were injected intravenously, no dye 
could be found in the peripheral blood at 20 minutes. 
The percentage concentration of dye in the blood at 5 
minutes varied between 15% and 25%. The total fat 
concentration of the livers ranged between 5% and 
6%. Good checks were obtained in those instances 
where two dogs had been fed the same oxidized bile 
salt. Thus the Dechacid No. 22 (oxidized hog bile 
salts) -treated animals had a liver fat concentration of 
6.2% and 5.8%, while the Decholin-(dehydrocholic 
acid) treated animals had a fat concentration of 6.4% 
and 6.3%. 

Table II lists the results obtained on the subcu- 
taneously-injected rats. There was a marked reduction 
in weight of the Ketochol and Dechacid No. 14-treated 
rats. Because of the slow absorption or local irritation 
of these preparations, abscesses formed at the sites of 
injection. Their appetites decreased with a resulting 
decrease in total body weight. Decholin, apparently 
quickly absorbed, did not cause abscesses, and conse- 
quently had no serious effect on the appetite of these 
animals. The weights of the Decholin-treated animals 
remained fairly constant. The average per cent of 
total liver fat in the controls was 6.1 i: 0.5. The 
treated animals had a liver fat concentration smaller 
than that of the controls (Table II). The total fat 
content of the liver of the Decholin and Ketchol- 
treated animals averaged 5.7 ± 0.6% and 4.8 ± 0.7%, 
respectively, while the Dechacid No. 14-treated had a 
low average concentration of 3.2 ± 0.5%. In this latter 


group the average weight of the liver was relativelv 
low, only amounting to 3.872 grams, whereas the 
average weight of the liver in the other groups was 
above 6.0 grams. 

The results on those rats which were fed the oxi- 
dized bile salts orally are shown in Table III. The 
weight of all the treated animals showed a 10-20% in-, 
crease during the period of treatment. The liver'glyco- 
gen of the control and the treated animals was de- 
termined and is indicated in the table as the per cent 
of the total weight of the liver. In all cases, the per 
cent of glycogen in the treated livers approximated 
that of the corresponding control group. When the 
total average per cent of glycogen in the treated 
animals, 4.4%, is compared with that of the control 
group, 4.9%, it is obvious that a significant difference 
between the two groups does not exist' The glycogen 
content of the liver of the Dechacid No, 14-rats as 
well as their control groups was less than that of the 
other groups because food was given to these rats for 
only 6 hours after a previous fast of 48 hours; the 
other animals were allowed food for 12 hours after 
their fasting period. 

Table IV gives the results obtained when 5 grams 
of the oxidized bile preparations were fed orally to 
dogs. There were no weight losses and a few' of the 
dogs gained weight. At 20 minutes no bromsulphalein 
could be detected in the peripheral blood, and the 
values at 5 minutes were normal. The average con- 
centration of total liver fat in 6 dogs was 4.3 per cent, 
while the glycogen content was 5.6 per cent. 

The histological sections of the dogs’ livers were 
examined especially for increased fat deposition. No 
sections showed any signs of fatty infiltration or fatty 
degeneration. In a few instances there were some evi- 
dences of passive hyperemia and a small amount of 
round-cell infiltration, which is not infrequently found 
in the dogs’ liver. The fibrous tissue was normal in 


Table III 

Effects of oral feeding of 0.3 gm./kilo per day of oxidized bile salts to white rats 



Av. Percentage of Glycogen in Liver 


Av. Wt. 

— Grains 




Control 

Treated 


1 Control 

1 Treated 

Total 

Regime 

No. Rats 


No. Rats 

Vo 

Before 

1 After 

Before 

After 

Days 

Ketocbol (ketocfaolanic acids) 

7 1 

6.6:+: 

0.3 ! 

11 

5.G± 
l.G 1 

2 ie 

236 

242 

262 

38 

Decholin (dehydrocholic acid) 

G 

5.1± 

0.9 1 

11 

+1 

224 

252 

204 

255 

1 

Dechacid No. 14 (oxidized ox-bile 
salts) 1 

7 

3.l:ir 

0.2 

10 

■■ 

227 


! 231 

261 

36 

Total averages 1 

20 

! 4.9 

32 


222 

253 

225 

259 
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distribution. The intra-hepatic bile ducts were not di- 
lated or distended. In one dog, No. 4 (Table IV), the 
pre-treatment sections of the biopsy of the liver showed 
many areas of fatty infiltration of the liver cells. After 
four months of oxidized bile salt feeding, the liver 
specimens were normal and showed no areas of fat 
deposition. In the sections of the kidney no evidences 
of abnormality could be found. 

DISCUSSION 

This study was undertaken to ascertain what toxic 
effects, if any, the oxidized bile acids have on the liver. 
It has been repeatedly observed that to.xic substances 
or irritants, such as carbon tetrachloride, alcohol, 
chloroform, and phosphorous, when administered to 
e.xperimental animals will produce a fatty liver. Ac- 
companying this change there occurs a reduction in 
the glycogen content of the liver and a decrease in the 
functional activity of the liver. Further, the animals 
become listless and lose their appetites with a resulting 
decrease in body weight. If allowed to continue on the 
same regime the animals soon reach a state of inani- 
tion and die. No such picture was obseiwed in our 
dogs. They all maintained their weights or else showed 
a gain. The rats that were fed the oxidized bile salts 
orally did not show any decrease in their weights. Only 
those rats that were injected subcutaneously with 
Dechacid No. 14 (oxidized ox-bile salts) and Ketochol 
(ketocholanic acids) lost weight. This apparently was 
due to the relatively slow absorption or local irritation 
of these oxidized bile salts which caused necrosis at 
the site of injection. Since Decholin (dehydrocholic 
acid) is claimed to have a low intravenous toxicity 
and appeared in our experiments to be absorbed rather 
rapidly from the subcutaneous tissues, the Decholin- 
treated rats showed no local ill-effects at the site of 
injection, and all of them maintained their weights. 
Although the present liver function tests do not indi- 
cate minor disturbances in the liver function, the 
normal results that we obtained with the bromsulpha- 
lein tests definitely indicated that there was no demon- 
strable reduction in the factor of safety of the liver. 

Another method for determining whether these oxi- 
dized bile preparations have a "toxic” action on the 
liver consisted in analyzing the liver of our animals 
for total fat and glycogen content. Various workers in 
our laboratory, using the standard diet of corn meal 
mush, meat and bones, have found that the normal fat 
content of dog’s liver ranges between 5 per cent and 
6 per cent. Using this as our standard or normal 
value, we find that our range, 4 per cent to 6 per cent. 


of total fat compares verj’ favorably with their result.s. 
However these figures are somewhat higher than those 
reported in the literature, such as the maximum value 
of 3.4 per cent total fat obtained by Kaplan and Chai- 
koff (G). Nevertheless, it is obvious that whatever 
standard we use as our comparison, the values of 4 per 
cent to 6 per cent for total liver fat found in our e.x- 
perimental dogs does not indicate the presence of in- 
creased fat deposits in the livers. The fat content of 
fatty livers usually ranges from 10 per cent upwards, 
but in no case did our analyses reveal a fat concentra- 
tion greater than G.6 per cent. Similar negative results 
were obtained in our analyses of the rats’ liver for 
total fat content. Table II shows that in all the treated 
animals the fat content of the liver was less than that 
of the controls, which averaged 6.1 per cent. This 
occurred in spite of the fact that a large number of 
the Dechacid No. 14-and Ketchol-treated rats showed 
a reduction in body weight, because of fasting, which 
usually increases the fat content' of the liver. We do 
not wish to imply that o.xidized bile salt feeding will 
prevent the formation of fatty livers, but it is obvious 
that the oxidized bile preparations used in our experi- 
ments did not increase the fat content of the liver. 

Further, our results show that there was no de- 
crease in the glycogen content when the liver of the 
dogs and rats was analyzed. All those investigators 
who have made liver glycogen analyses have noted 
large deviations from animal to animal. Some of the 
factors that influence glycogen content are the sex of 
the animal (7), the age (8), the diet (9), the diurnal 
changes in liver glycogen (10), and the method for 
glycogen analysis. We have followed the suggestions 
offered by Guest and Rawson (9) who obtained G.9 per 
cent as the mean value for the liver glycogen content 
of 60 rats. The average percentage of liver glycogen 
determined on 22 Decholin-and Ketochol-treated rats, 
who were fed during the last 12 hours, was 5.8 per 
cent (Table III). The Dechacid No. 14-treated animals 
were only fed during the last six hours and the liver 
glycogen averaged only 3.1 per cent. The liver glyco- 
gen determination on G dogs averaged 5.G per cent. 
, Thus it can be readily seen that feeding of various 
oxidized bile preparations over long periods of time 
did not increase the fat content of the liver or decrease 
the glycogen content as would be e.xpected if these bile 
salts were "toxic” to the liver cells. 

The histological study of the liver of our animals 
showed that the cells were normal and that there were 
no evidences of abnormal fat deposits anj-where in the 


Table IV 

Effect of long-continued feeding of 5 grams of oxidized bile salts per day in normal dogs 


Doe 

1 Recime 

\ B Gms./Zi Hours 


Bl 

Total 

Days 

1 

9o Retention 
of Brom. Dye j 
at 20 Min. I 

of Total 
Liver Lipid 

^ of Liver 
Glycosren 

1. Male 

Decholin (dehydrocholic acid) 

11.8 

11.8 

218 

0 

3.9 ! 


2. Female 

Decholin {dehydrocholic acid) 

9.0 

10.4 

104 

0 



3, Male 

Dechacid No. 14 (oxidized ox- 





1 



bile acid) i 

8.8 

fi.8 

220 

0 

4.9 1 


4. Female ' 

Dechacid No. 14 (oxidized ox- 








bile acid) 


9.5 


0 

4.5 j 

5.8 

G. Female 

Ketochol (ketocholanic acid) 

mgm 

9.2 

14S 

0 

4.1 

5.6 

6. Female j 

Ketochol (ketocholanic acid) 

MBM 

9.4 

160 

0 

4.6 * 

1 

1 4.0 
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liver. Cantarow (11) has observed changes in the 
epithelium of the tubules of the cats’ kidney after 
frequent injections of sodium dehydrocholate (Dech- 
olin sodium) intra^^enously. Studies of the kidney 
sections showed no degenerative changes either in the 
tubules or glomeruli. Thus, histological studies cor- 
roborated our clinical and chemical findings in that 
they revealed no evddence suggesting that oxidized bile 
salts act as irritants to the liver and kidney cells, when 
given orally in the doses used. 

SUDBIARY AND CONCLUSIONS 
Various oxidized bile salts, dehydrocholic acid 
(Decholin), ketocholanic acids (Ketochol), oxidized 
conjugated ox-bile salts (Dechacid No. 14), and oxi- 
dized conjugated hog-bile salts (Dechacid No. 22) 
were administered orally to dogs and rats to determine 
what “toxic” effects they might have on the functional 
activity of the liver. Toxic effects were examined for 
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by observing the weight of the animals, bv deter- 
mining bromsulphalein clearance, by analyzing the 
liver for total fat and glycogen content, and by histolo- 
gical study of sections of the liver and kidney. 

The oral administration of 3 and 5 grams of the 
various oxidized bile preparations daily for 3 to 7 
months to dogs and the feeding of 0.3 gm. per kilo 
daily of these preparations to white rats for at least 1 
month resulted in no change in the body weight of the 
animals, no alteration in the normal bromsulphalein 
excretion test, and no abnormal changes in the concen- 
trations of total liver fat and glycogen. Histological 
studies of both the liver and kidney tissues revealed 
no destructive or degenerative changes in these organs. 

Thus, we were unable by the methods used to obtain 
any evidence indicating that oxidized bile preparations 
are toxic when given orally in relatively large doses 
for 3 to 7 months in dogs and for 1 month in rats. 
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Diverticula of the Cardiac End of the Stomach* 

A Review of the Literature and Report of Three Cases 

By 

DWIGHT T. BONHAM, M.D. 

HEMPSTEAD, NEW VOKK 


T he first diverticulum of the stomach was reported 
by Helmont (1) in 1804. Since that time, more 
than 140 cases have been mentioned or reported in the 
literature. Rivers, Stevens and Kirklin (2), in 1935, 
stated that diverticula of the stomach had been diag- 
nosed roentgenologically in 25 cases at the Mayo Clinic 
since 1926. Six of the pouches were at the cardia, near 
the lesser curvature on the posterior wall- Rivers 
found an incidence of 0.008% of div'er,ticula occurring 
in the stomach. The autopsj' incidence was approxi- 
mately 0.002%. Cheney and Newell (3), in 1937, re- 
ported two instances of gastric diverticula in 11,828 
roentgenological examinations done at the Stanford 
University Hospital in 12 years. 

The fact that there has been such a variance of 
opinion as to the etiology of this condition would lead 
one to conclude that the etiology is still an unsettled 
question. Rivers, Stevens and Kirklin (2) applied the 
term "diverticulum” to a tubular process with a blind 
end, and Kaufman (4) defined a diverticulum of the 
stomach as a circumscribed, more or less rounded or 

♦Emm the Department of Medicine of The Collece of Phrsicians and 
Surgeons. Colombia University. The Presbyterian Hospital and The 
Vanderbilt Clinic, Kew York, 

Sabmitted Febmary 17, 1940. 


bag-shaped protrusion from the lumen, lined by all 
three layers of muscle. Gile (5), quoting Terry and 
Ward in Lewis’ “Practice of Surgery,” stated that 
"the true type with intact coats are probably always 
congenital, while false types are herniae of the mucosa 
through the muscular coats.” Bell and Golden (6) and 
Emery (7) agree. It is said that at the posterior wall 
of the cardia, because of the arrangement of the 
muscle fibers, there is a weak spot. No one has proved 
this, however. Alvarez (2) has distended fresh 
stomachs of cats and dogs, under pressure much 
greater than that obtained physiologically, without 
producing diverticula. According to Gray (8), viewing 
the stomach from in front and above, it appears that 
the right margin of the esophagus is continued down- 
ward as the upper tivo-thirds of the lesser curvature 
of the stomach. This would raise the question whether 
these diverticula really are diverticula of the esopha- 
gus. Further investigation, however, as a result of 
roentgenologic esophagoscopy, surgery' and autopsy 
material, does not appear to justify this assumption. 
It does seem, however, as pointed out by Keith (9) 
that the wall of the stomach is weak at its junction 
with the esophagus, so that under certain conditions a 
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Fig. 1, Case 1. Mrs. E. B. Diverticula observed on pos- 
terior wall of stomacn in lateral view. 


pouch can develop in this area. As stated by Allan 
(10), it has been shown by X-ray e.xamination that the 
lesser curvature is a pressure-point on food entering: 
the stomach, and this is offered as a possible e.xplana- 
tion why diverticula are more common in this location. 

Weiss (11), classified the diverticula into true and 
false types; Rivers, Stevens and Kirklin (2) suggested: 
(1) True diverticula are those in which the pouch in- 
cludes all coats of the gastric wall, without definite 
evidence that organic disease was the causative factor. 
These are probabiy congenital; (2) Acquired true di- 
'verticula. In these, ali coats of the gastric rvall are 
Ipresent, although there may be some thinning. There 
•is evidence that some disease was instrumental in 
causing the pouching. This type may be grouped as 
i(a) the Pulsion, or (b) the Traction type. (3) False 
diverticula, or diverticular formation in which there 
is a break in the gastric wall, resulting from disease. 

In reporting the following three cases, two of them 
seem to fit into class 3, while definite classification of 
the third is not possible, although congenital origin 
may be considered. The third patient has remained 
asymptomatic for a period of two years and has re- 
fused to consider surgical intervention. 

CASE REPORTS 

Case I. Mrs. E. B.. a marrird colored female, age 23, a 
patient at the Vanderbilt Clinic, was referred !•> the 
Gastro-Intestinal Clinic Juno 3. 193G, complaining of burn- 
ing in the epigastrium and .midsternal region. The patient 
also complained of daily nausea, vomiting once a week, 
fifteen to twenty minutes after meals, and sometimes re- 
gurgitation of food. When a stomach tube was passed into 
the esophagus, considerable retention of mucus and food 
was observed. The patient was placed on daily lavages of 


the esophagus for si.v days, after which a retention of 
heavy mucus remained, but no retention of food was ap- 
parent. X-ray e.vamination of the stomach, March 18, 1935 
and May 7, 1935, revealed a diverticulum of the stomach 
on the postero-mesial side of the cardia. Repeated exami- 
nation of the esophagus by X-ray showed normal con- 
ditions. Gastric analysis on June 5, 193G, showed a normal 
acid response with some mucus. 

A year later the patient returned complaining of difii- 
culty'in swallowing, followed by vomiting one hour after 
eating. Gastric analysis gave no additional information. 
Roentgenologic examination showed a normal esophagus 
and the diverticulum with a narrow neck, located just 
below the esophageal hiatus. The sac seemed to vary in 
size from time to time. An esophagoscopic examination 
showed spasm of the cardia, which relaxed after a few 
minutes. On ■ivithdrawing the tube from the stomach, a 
small opening was found, about the size of a green pea, 
which opened into an apparent diverticulum. This was 
thought to be just within the cardia of the stomach. This 
finding was verified by gastroscopy. Bleeding was noted 
at gastroscopy’, the blood coming from the opening into the 
diverticulum. Daily’ lavages were given at home. When 
the patient was seen again in August, 1937, pain in the 
epigastrium and left chest persisted. Postural drainage 
was tried but there was no improvement in the symptoms. 
Later she was thought to have an exacerbation of a 
chronic pelvic inflammatory’ disease, which seemed to make 
her sy’mptoms worse. Esophageal lavage on October 25, 
1937, after a light meal, while a ward patient at the 
Presbyterian Hospital, showed about 250 cc. of thick 
mucus yvith a small amount of food. On lavage of the 
stomach 200 cc. of residue, which contained little mucus, 
w’as removed. 

The patient w’as operated on by Dr. Allan 0. Whipple, 
October 28, 1937. The diverticulum was found on the pos- 
terior wall of the stomach near the esophagus. It was 
about 4 cm. long and had the shape and size of the distal 
tw’o phalanges of the little finger. Fluoroscopic exami- 
nation on November 21, 1937, showed no evidence of 
cardiospasm or obstruction at the lower end of the 
esophagus. The latter had a normal contour. 

Gastroscopy on March 3, 1938, revealed a transverse 
cleft along the lesser curvature and posterior w'all of the 
cardia, which was taken to be the operative scar. When 
last seen on September 27, 1939, the patient was feeling 
fine. 

Sections of the diverticulum show’ed that it was lined by 
gastric mucosa, which contained many parietal cells. Be- 
neath the glands, the muscularis mucosa was prominent, 
but the muscularis of the stomach was absent. A few 
lymphocytes and plasma cells were present in the tissue 
wall, and there seemed to be a slight increase in the 
number of these chronic inflammatory cells in a few areas 
in the deeper portions of the mucosa. The pathologists 
classified this as an acquired diverticulum, but it would 
seem to fit best into Rivers (2) class three. 

Case 2. Mrs. E. C., a colored female, 26 y’ears of age, 
was first admitted to The Nassau Hospital, Mineola, N. Y., 
January’ 23, 1939, complaining of nausea and moderate 
pain, of about ten days duration, e.xtending in the midline, 
from the umbilicus to the xiphoid. The patient stated that 
she had passed about three ounces of red blood, by bowel, 
one month prer’ious to admission. The stools had been 
tarry for the past five days. While carry’ing her fourth 
child, she complained of frequent attacks of “heart burn” 
and indigestion. Since that time, she has had frequent at- 
tacks of nausea, flatulence and acid eructations. Baking 
soda seemed to give her relief. Pour years prior to her 
last pregnancy, her Wasserman was found to be positive. 
She was treated for this for two years, until the Wasser- 
man became negative. 

Roentgenologic examination on February 8, 1939, showed 
a large diverticulum just below the cardiac orifice. When 
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Pig. 2, Case 2. Mrs. E. C. X-ray taken in the antero- 
posterior view, showing sac located on the posterior wall 
near the lesser curvature of the cardia. 


completely filled it measured three inches in length and re- 
mained filled after six hours. The stomach was otherwise 
normal in tone, peristalsis and contour. 

The patient was anemic, with a hemoglobin of 65%, 
3,400,000 R.B.C. She was being treated conservatively for 
pehdc inflammatory disease, but the mass was slow to 
disappear. On February 14, 1938, she was allowed out of 
bed and, while going to the bathroom, she had a sudden 
attack of lower abdominal pain, accompanied by nausea 
and vomiting. Within two days the hemoglobin dropped 
from Go'c to 47 ''r, with the abdomen remaining relatively 
soft. A laparotomy was performed February 17, 1939, by 
Dr. W’ilfred M. Post, at which time a ruptured, right^sided, 
ectopic pregnancy was found. Old pelvic inflammatory dis- 
ease was found, involving the left tube. On palpation, a 
diverticulum was felt which was adjacent to the esophagrus 
and had the feeling of being somewhat indurated. There 
were many adhesions betw'een the diverticulum and dia- 
phragm, as well as between the stomach and liver. Due to 
the patient’s generally poor condition, nothing was done to 
the stomach. The patient returned to her home on March 
5, 1939, with no sjTnptoms relative to the gastro-intestinal 
tract. She has remained well. 

Case No. 3. A private patient, Mr. L. F. R., a white 
male, 50 years of age, gave a history of having been in 
several accidents, which may have little or no bearing as 
a causative factor in the disease. Two years ago, percus- 
sion from the explosion of an oil stove struck him in the 
epigastrium, breaking the skin and causing a second- 
degree bum. There is no history of operations. He gave 
a history of having had “bilious attacks” since he was a 
child, these coming on following heavy meals. When first 
seen on June 3, 1937, he appeared to have severe pain in 
the lower left quadrant, radiating to the upper epigastrium 
and midstemum. This attack was accompanied by nausea 
and vomiting. The patient gave no history of dyspnoea on 
exertion, orthopnea or nocturnal dyspnoea. He believed 
that, at the time of his excruciating pain, there was some 
radiation of it over the precordium. There was no radi- 
ation into the neck or down the left arm. Examination of 
the heart revealed it to be normal in size and contour. On 


auscultation, some roughening of the first aortic sound was 
noted, but there was no evidence of murmurs heard over 
the valvular areas. Blood pressure was 140 systolic and 
95 diastolic. Examination of the abdomen when first seen 
revealed tenderness in the epigastrium and left lower 
quadrant, with no e^udence of muscle guarding or rigidity. 
During subsequent examinations, tenderness was elicited 
only occasionally in the epigastrium. 

Electrocardiographic studies were essentially normal. 
X-ray examination of the gastro-intestinal tract on June 
11, 1937, revealed a normal esophagus. On the lesser 
curvature side of the cardia, just below the diaphragm 
lateral to the esophageal hiatus, there was a diverticulum 
of the stomach, measuring about 3 ‘,4 cm. in its longest 
diameter. The mouth of the diverticulum was narrow, and 
the pouch emptied poorly with the mass in the erect po- 
sition. A fluid level was seen. The pyloric antrum was 
spastic and the mucosal folds in this region were somewhat 
hypertrophied. There was no evidence of an ulcer. Exami- 
nation of the pylorus and duodenum were essentially nega- 
tive. Both six and twenty-four hour examinations, by film, 
showed a retention of barium in the diverticulum of the 
stomach. 

Since June, 1937, the patient refusing surgical inter- 
vention, has been followed at frequent intervals, during 
which time he has been placed upon an ambulatory 
regimen for treatment of pre-pyloric gastritis. At night 
he has employed postural drainage with questionable ef- 
fectiveness. When seen in September, 1938, he was com- 
plaining of considerable phlegm in the mouth, upon 
awaking in the morning. At no time has he had difliculty 
in swallowing. When last seen on November 25, 1939, the 
patient had no gastro-intestinal complaints. 

COMMENT 

Bell and Golden (6) felt that postural drainage 
should be tried in cases of diverticulum of the cardia. 
Jordan and Lahey (12) state that treatment should be 



Fig. 3, Case 3. Mr, L. R. X-ray taken in the right an- 
terior oblique showing the sac on the posterior wall near 
the lesser cun-ature of the cardia. 
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surgical, for irritation by stomach contents maj* ivell 
predispose to cancer. They add, however, that surgery 
in this region is frequently impracticable and often 
impossible, because of difficulty in mobilizing and dis- 
secting the sac. In the case of patients with no symp- 
toms and little retention of food in the diverticulum, 
it would seem best to temporize. 

CONCLUSION 

Three cases of diverticulum of the cardiac end of the 
stomach are reported. Removal of the sac, in one case, 
relieved all symptoms. In the second case the patient, 
untreated, has remained symptom-free for a year, and 
in the third case the patient has remained symptom- 
free while using postural drainage. 
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Digestive Tract Infection by the Virus of Lymphogranuloma Inguinale 

By 
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MARTHA MONTENEGRO, lie. med.t 
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C linical medicine daily opens up new fields for 
investigation, especially in relation to those 
problems which up to the present have not been satis- 
factorily solved and whose ignorance, as regards their 
true nature, we try to cover up by pompously cata- 
loguing under such terms as “anespecific,” “aseptic,” 
etc. Such has been the case with many lymphogranu- 
lomatous manifestations of the digestive tract, which 
have only been defined by associating certain social 
facts to disease. 

Among these facts the most outstanding one and 
which we started to point out in 1933 (1) is that re- 
ferring to abnormal sex practices — coitus analis and 
buccalis — as a possible source of infection of the ali- 
mentai-}’ canal, which may thus be contaminated by 
the oral or the rectal routes. 

Not only may abnormal sex relations be the cause of 
infection of the oral cavity; the saprophitism of the 
virus of lymphogranuloma inguinale was also demon- 
strated by us in 1933 (1), a fact that has been latterly 
confirmed by Nicolau (2) and others, on the basis of 
epidemiological and clinical evidence. Such cases of 
carriers of latent or attenuated elements of infection 
may be a source of direct (kisses) or indirect (cutlery) 
oral transmission of the disease. 

Although this last point must be further looked into 
before awarding it all its possible epidemiological im- 
portance, there exists sufficient clinical basis to con- 
sider its value, especially if we remember familiar 
cases of rectal Ij-mphogranuloma described by Dick 
(3) in a mother and daughter of Sonck (4) who re- 
lates the history of 5 girls, ranging from 4 to 9 years 
of age, who apparently contracted the infection from 
their diseased mothers and of which 4 had rectal 
stricture and one an incipient proctitis. It is also of 
interest, in relation to the point we are debating, to 
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mention that Brown and Scheifley (5) describe chronic 
regional enteritis, nowadays considered by many as of 
possible lymphogranulomatous nature, in 3 siblings all 
over 20 years of age and that Crohn (6) also details 
the history of two sisters suffering from regional 
enteritis. 

Oral penetration of the virus. Infection of the upper 
structures of the digestive tract by the virus of 
lymphogranuloma inguinale have been pointed out by 
several authors, all of them in relation with abnormal 
sex practices. Early manifestations of the disease, 
such as micro-chancres of the lips, tongue, etc., have 
been described by Buschke and Curth (7), Curth (8), 
Bloom (9), Coutts (10), Coutts and Saez (11), Nicolau 
(2), David and Loring (12), Midana ll3), Ramos 
Silva (14), etc. Pharyngitis and tonsillitis of the same 
nature have been demonstrated by Yamamoto and 
Mitsumoto (15), Ando (16), etc. In a case of bilateral 
cervical adenopathy with ulcerative lesions of the 
tonsils of the Plaut-Vincent type, with intensely 
positive Frei, Pierret obtained for us a biopsy from 
one of the tonsils; staining with Mann’s classic 
method we could evidence the existence of numerous 
micro- and macro-corpuscles of the type described 
by Miyagawa and associates in experimental lympho- 
granulomatous lesions (17). Chronic lesions of ana- 
logous nature of lips and tongue were described 
by us in different monographs. In 1933 (18) we 
drew the attention to certain forms of glossitis 
marginata observed chiefly among prostitutes w'ho 
habitually performed “suctio penis”; in 1934 (19) 
in an article with Banderas Bianchi and under the 
heading of “Lymphogranulomatous glossitis margi- 
nata and lichen of the tongue” certain lesions such as an 
enlarged, thickened and furrow'ed tongue, deep exten- 
sive grooves of the dorsum, well limited zones of dark 
red colour, with loss of superficial epithelium and pre- 
senting a lichenoid aspect or opaque leucoplachic 
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patches of greyish color; in 1939 (17) we demon- 
strated a similar etiologj' for certain cases of chronic 
keilitis of the simple glandular tjTie. Studying the lips 
of 31 prostitutes, with Cantin and Sepulveda (17) and 
who declared habitually practising “suctio penis,” in 3 
we found chronic fissures of the lips, glandular keilitis 
and an abnormal thickening of the tongue. All had a 
positive skin-Frei. 

Associated forms of aphthoid and lichenoid mani- 
festations of the mouth and genitalia have been often 
described by different authors (Montgomery and 
Culver, Frank, Milian, Perin and Langlois, etc.) ; 
Behcet (20) in 1937,' describes a symptomatic triad 
formed by recurrent attacks of iritis along with 
aphthoid lesions of the mouth and genitalia and in some 
of which the eyeground findings are very similar to 
those described by Kitagawa (21), 'Espildora and 
Coutts (22) in cases of lymphogranuloma inguinale. 
Last year, at the weekly Thursday clinical meetings of 
Prof. Bisquertt’s Clinic (Nov. 30) we referred to the 
histoi-y of two patients of our private practive pre- 
senting iritis and aphthoid lesions of the penis and 
mouth. Both had intensely positive skin-Frei’s, but 
negative eyegrounds. 

Judging from the confirmed cases and mentioned 
coincidences we may think that many, up to the 
present undetermined or ivrongly attributed cases of 
gingivitis, stomatitis, etc., may be caused by the virus 
of lymphogranuloma inguinale. 

Considering what we have exposed in the pi-eceding 
paragraphs we feel authorized to declare that there 
exist in the mouth acute and chronic manifestations of 
lymphogranulomatous nature evidenced by biologic 
tests and histo-pathological findings — Coutts (17) in 
tonsils; Romas Silva (14) in tongue. 

The question now arises as to whether the constant 
sivallowing of the virus is capable of infecting the ali- 
mentary canal and whether this infection proceeds 
along the mucus surface by contiguous invasion or 
along the lymphatics of the sub-mucosa. 

According to our modest opinion the first question 
does not offer any doubts; notwithstanding the fact 
that different epithelia line the surface of the digestive 
tube and that the virus must come in contact with 
different secretions, experimental investigations have 
demonstrated its marked resistance to most common 
chemical and physical agents. The possible argument 
of a contiguous ascending mucous infection from a 
primitive rectal focus in cases of ileo-recto-colitis, can 
be opposed by the fact that primitive rectal infections 
of other nature, do not extend upwards by contiguous 
mucous invasion. 

As regards the Ijunphatic diffusion of the virus we 
may say, that knowing its marked predilection for 
such structures and the intimate relationship of 
pharjmgeal, esophagic and gastric lymphatics, such a 
route of infection is possible. 

Acute inflammatory processes of the esophagic and 
gastric mucosa of lymphogranulomatous nature must 
exist, chronic lesions as well; but we have at present 
no positive clinical evidence to ascertain the fact. In a 
case of esophageal acalasia we had a positive skin-Frei 
and formol-gelification reaction ; in one out of two 
cases of linitis plastica of the stomach, in men under 
40 years of age, we had a positive skin-Frei. Respec- 
ting this gastric Ejmdrome, first described by Brinton, 
it is worth remarking that the condition of partial or 


total sclerosis of the stomach with thickening of the 
walls and reduction of the lumen, may at the same 
time be accompanied by a similar condition of the 
colon, small bowel and rectum. 

As regards the point we are considering we believe 
that the following case is of interest. 

Case 1, C. D. C. (Santa Clara Ward No. 23, St. Louis 
Hospital, 2i-III, 1939) . Femaie, aged 23 years. Prostitute. 
Soft chancre and syphilis in her life record. Six years ago 
double inguinal adenopathy. Her present illness begins 
one year ago with certain difficulties to defecate. On ex- 
amination ulcerations of the vulva and elephantiasis of 
the labia majora are found. These lesions are at the least 
of two years standing. Rectal stricture, which by recto- 
scopy is proved to lie 5 cms. from the anal orifice. Positive 
skin-Frei and formol-gelification reaction. Positive eye- 
ground for lymphogranuloma inguinale. Wassermann, 
Kahn and Ito all intensely positive. Deep fissures and hard 
edematous infiltration of the iips, slight hardening of the 
free extremity of the tongue. Normal pharynx. Gastro- 
scopy (Dr. Lerner) : atypical ulcers of the posterior pre- 
antral wall. Radioscopic and radiologic investigation of 
the digestive tube, negative. Norma] gastric juice. Patient 
never complained of gastric symptoms. 

The duodenu.m may be infected contiguously either 
from a superior bucco-pharyngeal or an immediate 
gastric focus ; it may also be attacked by the lymphatic 
route. Jamieson and Dobson (23) demonstrated that 
the lymphatic plexuses of the stomach communicate 
with those of the duodenum. 

Pathologic evidence of lymphogranulomatous lesions 
of this structure we have not been able to obtain so 
far. From a clinical point of view and basing ourselves 
on the gastroscopic findings registered in Case 1, it 
might be that certain transient duodenal ulcers, acci- 
dentally discovered at radioscopy, and that cure very 
promptly under simple treatments, are of this nature. 
This may also be the case of certain other duodenal or 
peri-duodenal conditions. Personally we have observed 
such instances happening in two patients who had 
formerly .suffered from lymphogranuloma inguinale 
(17). 

The case we will summarize in the following para- 
graphs and belonging to our series, we believe to he of 
interest as regards the aspect we are debating. 

Case 2. E. G., 42 years of age. Bilateral inguinal adeno- 
pathy in 1936. He confesses to occasional abnormal sex- 
practices (cunnilingus, etc.). Two years after this lymph 
node inflammation he consults us owing to diffuse abdominal 
troubles of certain duration, consisting chiefly in gastric 
pain and a sensation of gastric plenitude. His general 
health was impaired; asthenia and loss of appetite, also 
marked psychic depression. Radiological investigation of 
the digestive tract made at the time by Opazo, showed a 
marked general thickening of the mucous folds of the 
bulbar and second portions of the duodenum (duodenitis). 
Adequate treatment is prescribed but he does not repster 
a very marked improvement. 

A persistent diarrhea sets in sometime after and 8 
months after his first xusit to the capita! he consults Dr, 
Aracena who discox-ers an infiltratix'e proctitis and brings 
him to our consultation at the end of 1938. Positix’e skin- 
Frei and eyeground; Wassermann and Kahn tests are 
negatix-e. Rectal examination reveals the existence of a 
proliferative rectitis and a marked narrowing of the rectal 
lumen beginning 4 cms. over the anal orifice. Radioscopic 
study of the digestive tract rex'cals the existence of a 
marked duodenitis of the bulbar and second portions and 
a stricture of the colon close to the splenic angle. This 
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lesion that appeared as an annular stricture was permanent 
in character as proved by suecessive observations and 
radioerams with opaque enema taken after injection and 
after evacuation of the clister. The radiograms taken 
after evacuation show dilTuse changes of all the mucosa 
of the descending and sigmoid colons below the stricture 
and over it a retrograde stasis of the transverse colon and 
caecum. 

Crohn and associates (24) isolated in 1932 from the 
diffuse conglomerate of the intestinal granulomas a 
clinical entity which they denominated "regional enter- 
itis” and defined it as a pathologic condition of hyper- 
plastic inflammatory type affecting the last 25 or 30 
cms. of the ileum. Harris, Bell and Brunn (25) latterly 
proved that this syndrome could be accompanied by 
lesions of the jejunum and Brown, Bargen and Weber 
(26) also by lesions of the colon. Further obsen-ations 
induce Crohn (27) to abandon his strictly regional 
concept of the syndrome and to accept the frequent 
e.vistence of a concomit.ant colo-rectitis. 

In 1938, Stafford (28) suggests the possibility that 
the lesions of regional ileitis may be due to the action 
of a virus, notwithstanding the fact that in 10 cases 


nation and severe nocturnal meteorism. Four months after 
these sj-mptoms had started diarrhea sets m and 
until his entering the Clinic. Since the initiation of his 
illness he has lost 40 kgms. in weight. Apiretic; lungs and 
heart normal. Wassermann and Kahn, negative; blood 
urea 0 40°/°“; hyperclorhydria ; marked indications of 
albumin in urine; absence of parasites in faeces; red blood 
cells 3,500,000, white blood cells 8,300. Radiologic study 
of digestive tract: stomach and duodenum normal; barium 
totally eliminated at the end of 24 hours. Rectoscopy; 
erosive catarrhal anO-rectitis. Enema-radiogram of colon 
reveals an intense colitis. Patient does not improve and 
dies 21 days after his entering the hospital. 

Necropsy shows the existence of a stricture 10 cms. long 
of the ileum and at 30 cms. distance from the caecum. 
Over the stricture the intestine is considerably dilated and 
in the proximal 70 cms. of the stenosis, atrophy of the 
mucosa and numerous old and recent ulcerations and 
erosions are evident. Colon presents ulcers and haemor- 
rhagic zones: similar lesions, but of severer type, in the 
rectal ampulla. Chronic catarrhal amigdalitis. Micro- 
scopic study of the iieura at the level of the stricture shows 
disappearance of the mucosa, which is substituted by 
fibroblastic tissue and blood vessels. Marked thickening of 
sub-mucosa and muscularis; the vessels of the sub-mucosa 



Fig. 1. (a and b) Radiograms taken after evacuation of opaque enema in cases 
of chronic infiltrative and stenosing recto-colitis. Case corresponding to radiogram b. 
also presented severe lesions of the ileo-cecal valve and first portion of ileum, (c) Recta] 
stricture, megasigmoid and stricture at the union of upper and middle thirds oi the de- 
scending colon. This radiogram coi'responds to Case 2. 


of this syndrome he couid not find one with a positive 
skin-Frei. Similar findings hare also been recorded by 
other authors (Clark and Dixon, etc.). More recently 
Llombart and Jlaneru (29) obsen'ed in a patient with 
a recta! stricture and a positive Frei test, multiple 
strictures of the ileum. 

During the years 1938-39 we were able with Opazo 
(17) to demonstrate the lyniphogranulomatous nature 
of one case of regional enteritis and of another one of 
ileo-colo-rectitis. In 1939 with Montenegro (30) we 
had the opportunity of studying a fragment of ileum 
from a deceased case of Prof. Aiessandri's service, but 
whose Ij-mphogranulomatous nature was not suspected 
before death and therefore no adequate tests made. In 
this case we found in the ileum numerous visible forms 
of the virus of lymphogranuloma inguinale. 

Histoiy and evolution of this case are summarized 
in the following paragraphs: 


Antonio Ward No. 7, Salvado 
Hospiul), 28 years of age. Passed medical history of « 
importance; several bone traumatisms. No venereal dis 
S bT? begins in March, 1939, and rcharac 
tenzed bj anorexia, post-prandial gastric plenitude, consti 


are partially obstructed and their tunica considerably 
thickened. Chronic fibrosis of serosa. Marked general 
small round cell infiltration. Histo-pathological diagnosis: 
chronic infiltrative stenosing ileitis. 

The cause of death, according to the Pathological De- 
partment, was acute peritonitis, owing to perforated 
regional ileitis. 


in 1935, Moequot, Levaditi and Reinie (31) first 
mention the possibility of a primitive recto-colitis oi 
lymphogranulomatous nature; in 1936, Goodman (32) 
demonstrates that the disease picture of ulcerative 
colitis apparently may be produced by the virus oi 
ijTnphogranuloma inguinale; in 1938, Stafford (28) 
obtains a positive Frei test in 3 patients with ulcer- 
ative colitis and Paulsen (33) demonstrates the pres- 
ence of the virus in the stools of such patients and ob- 
tains a potent antigen from the faeces. Strictures and 
ulcerations of ascending, transverse and descending 
colon of the same nature are mentioned by David and 
Lonng (12), Frei (34), etc. 

Bfith Opazo (17) , in 3 cases of chronic colo-rectitis 
w were able to establish radiographically a marked 
narrojung of the lumen of the large intestine (Pig. 
) , biopsies taken from rectal vegetations of these 



290 


American Journal of Digestive Diseases 


Vdi.vme VU 

NUMREfl 7 


cases revealed in 2 the existence of visible forms of 
the virus of lymphogranuloma inguinale. In 4 out of 
11 patients -svith rectal stricture or infiltrative rectitis, 
studied radiologically in 1938-39, we were able to evi- 
dence strictures of different portions of the colon of 
varjdng lengths (Fig. 2). Although Ferguson and 
associates (35) do not consider the possible etiologic 
role which Ij^mphopatia venerea might play in the pro- 
duction of ulcerative colitis, in 5 patients which they 
present in their monograph, there is marked narrow- 
ing of the lumen of the bowel in everj- one. 

Although most cases of colo-rectal syndromes regis- 
tered in the medical literature are incompletely 
studied, as regards the possible existence of lesions in 
other parts of the digestive tract, based on our cases 
and observations we are firmly convinced that the virus 
of Ij-mphogranuloma inguinale can, through the oral 
cavity, infect any part of the alimentary canal. 

The case we will summarily describe in the follow- 
ing paragraphs and which was published in full detail 
in 1936 (11), and belonging to an epoch when we did 
not yet think of the possibilities of digestive system 


The next we know about him is when we are called in 
consultation by Saez of Prof. Prado Tagle’s Clinic at the 
Clinical Hospital. Data that follow are taken from the 
records of this service. In June, 1933,, he suffers from a 
severe cold and diarrhea (6-8 stools daily). Attending 
physician diagnoses grippe and prescribes adequate treat- 
ment. No improvement as regards diarrhea. Two weeks 
after the initiation of these symptoms, rheumatoid arti- 
cular pains and hydrarthrosis of the left knee. Diarrhea 
continues and stools present a muco-purulent aspect. By 
the end of August, when he enters the Clinic, he has lost 
15 kgms. in weight. Physical examination proves intense 
emaciation; soft, rapid pulse; tension 14/8; fever. Fibrosis 
of sub-maxillary and cervical lymph nodes; left hydrar- 
throsis. Heart and lungs normal, both clinically and radi- 
ologically. Radiogram of recto-colon reveals the existence 
of a stricture at the union of the descending and sigmoid 
colons. Eectoscopy demonstrates the existence of a parti- 
ally ulcerative procto-sigmoiditis of the chronic catarrhal 
tjpe and of a sphincteric acute proctitis. Wassermann and 
Kahn, negative; erydhrocytes 1,800,000, leucocytes 4,100. 

General condition of the patient daily becomes worse 
and his family removes him from the hospital. He dies at 
home in December of the same year. 



Fig. 2. (a) Radiogram obtained after opaque enema; stricture of the rectum, in- 
filtration of the ascending colon-tubular narrowing of lower 2/3, stricture of the upper 
third of the same portion, (b) Same case after evacuation, confirming aforementioned 
lesions, '(c) Stricture of the rectum accompanied by tubular, rigid, stricture of all the 
ascending colon; intense infiltration of splenic half of transverse colon. 


descending infections is, according to our modest 
opinion, of gi-eat value as a demonstration of the 
theorj' that we have sustained in this sub-title of our 
monograph. 

Case 4. X. X. X., 25 years of age. Law student. Gonor- 
rhea in 1926. His present illness begins in August, 1932, 
with a small penile chancre and subsequent left inguinal 
adenopathy. He consults one of us and Darkfield, Ito, Was- 
sermann and Kahn tests are found to be negative. Frei 
intensely positive. Information as regards abnormal sex 
intercourse with women is positive. He is treated with 
Fuadin and radiotherapy but with no results. As the 
lymph nodes break open he feels dissatisfied with our 
medical care and consults another physician who excises 
all damaged inguinal lymph nodes. Shortly after this oper- 
ation left sub-maxillary lymph nodes increase in size and 
a few days later similar ganglia to the right show signs 
of inflammation; both processes soon break down, fester 
and sinuses are formed. In these conditions he decides to 
place himself once again under our care. Interrogation re- 
veals that during his illness he has occasionally practiced 
crossed cunnilingus with the woman who lives with him. 
Wassermann and Kahn tests negative. Submitted to local 
and general treatments his conditions improve and after 
two months we lose sight of him again. 


Before ending our considerations on this aspect of 
the problem we will mention that Brule (36), in 1937, 
described under the denomination of “cellulite de la 
nuque" a painful infiltration of the cellular tissue and 
muscles of the back of the neck, accompanied by the 
formation of nodosities. Such a condition we have 
found to exist in 4 out of 20 prostitutes with genito- 
ano-rectal syndromes of lymphogranulomatous nature. 
All of them habitually practiced “suctio penis." 

Rectal infection. The rectum may be attacked by 
the virus of bunphogranuloma inguinale directly from 
its interior or indirectly from primitive genital foci. 

(a) Direct or rectogenous infection. The recto- 
genous penetration of the virus is associated with 
pederasty in men and with anti-conceptional anal 
coitus in women. The first symptoms of infection are 
usually not recorded by the patient; occasionally they 
remember having suffered from a slight anal discharge 
and tenesmus. 

Once infection is produced the virus penetrates the 
deeper layers through dermo-mucous abrasures of the 
anus or through the inflamed mucosa. Peri-anal and 
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Tieri-rectal lymphatics constitute the most common 
routes of propagation. This type of infection is usu- 
ally accompanied by the formation of pen-anal and 
rectal vegetations ; non-papillomatous condylomata may 
also be found around the anal orifice. The prolif- 
erations of mucosa or dermo-mucosa contain large 
numbers of granulo-corpuscular foms of the virus. 
We have investigated their presence in 6 non-papil- 
lomatous condylomata of the anal margin and found 
them in every case. Following rectal infection inflam- 
matory symptoms may subside or may gradually in- 
crease in severity; especially noticeable is the appear- 
ance of frequent muco-purulent stools and intense 
tenesmus. The formation of peri-anal abscesses and 
draining sinuses is, in some cases, an early compli- 
cation ; in such cases they precede by months and even 
years the installation of a stricture. As the disease 
progresses new abscesses appear around the anus or 
in the ischio-rectal fossae. The character of these ab- 
scesses is intensely inflammatoii’, in contrast to that 
of the early period ones, whose nature is tuberculoid. 
These latter period abscesses we attribute to second- 
ary infections produced principally by colon bacilli 
who invade the peri-rectal cellulo-adipose tissues 
through supra-strictural ulcerations. 

Dimitriu and Stoia (37), based on the study of a 
large material have the impression, that if in general 
terms the lymphatic vessels constitute the means of 
propagation of the disease, the virus can directly at- 
tack the tissues of the rectal wall. This fact is correct 


tissue. Above the stricture an extension of the inflam- 
matory' lesions of the mucosa, an infiltration of deeper 
layers and ulcerations can be observed. These ulcer- 
ations are probably non-lymphogranulomatous in 
nature; they are probably due to necrobiosis following 
fecal pressure and later colon bacilli infection. 

We have not seen this type of infection extending to 
the sigmoid or descending colon. It is practically a 
localized ano-rectal process, that often invades peri- 
rectal cellulo-adipose tissues with subsequent formation 
of abscesses and sinuses. Peri-anal excrescences are 
very commonly' observed in both sexes. 

(b) Indirect or lymphogenous infection. Lympho- 
genous penetration of the virus presents certain im- 
portant aspects, especially in relation to sex and differ- 
ences in lymph drainage. In man, infection of the 
posterior urethra and prostatic utricle owing to the 
lymphatic collectors of these regions that drain into 
the posterior lymphatic pedicles of the prostate gland, 
may' reach, according to Nesselrod (40), Parker (41), 
etc., the rectal absorbent pedicles and originate peri- 
rectal infiltrative processes. Owing to the ly'mphatics 
involved the most affected regions are the middle and 
upper thirds of the rectum. 

In women, rectal strictures of this origin may be 
low, intermediate or highly situated ones. In the fii'st 
form they are associated with chronic ulcers of the 
vulva or esthiomene; in the second and third types, 
with iymphogranulomatous processes of parametria — 
Francbi f42^ — Fallonian tubes — D’Aiinov and Schen- 


as we have been able up to the present to demonstrate 
in 12 (85.7r(-) out of 14 biopsy fragments of dis- 
eased rectal wall, especially vegetations, the presence 
of granulo-corpuscles. According to them, in numerous 
laparotomies performed in cases of infiltrative rectitis, 
the larger number of peri-rectal lymph nodes are not 
diseased and they have never observed a sinus having 
a lymph node as its starting point. On the basis of 
these findings they diminish the importance awarded 
to lymphatic stasis. On the contrary' we believe that 
their findings increase the importance of stasis. Deep 
lymph nodes seldom break down, such as is the case with 
iliac and other lymph nodes, but their inflammation 
favors stasis and the bursting of lymphatic vessel.-:, 
owing to the formation of lymphothrombi in the lumen, 
as proved by Barthels and Biberstein (38), Coutts and 
Jlartini (39), etc., and the subsequent infection of the 
cellular tissue with the formation first of tissular micro 
abscesses and latterly of larger collections owing to 
confluent fusion of the smaller processes. Sinuses start 
from such active nests and not from the lymph nodes 
as correctly observed by Dimitriu and Stoia (37). The 
type of stricture in the rectogenous infection is usu- 
ally a low one, from 2-6 cms. over the anus. Very low 
situated forms are more common. Rectal inspection 
either with the anoscope, or with the recto or urethro- 
scope, allows us to establish the existence below', at the 
level and over the stricture. Below the stricture the 
mucous membrane is red, has lost its elasticity and is 
strewn with vegetations; sometimes ulcers are found. 
The anus presents ulcerations of a fissural type and not 
uncommonly clumps of non-papillomatous condylomata 
are observed. On the surface of the stricture hardly 
ever have we found ulcerations; small bleeding trau- 
matical fissures can be observed at its level when 
dr.awing away the tube. The mucous membrane ap- 
pears as intimately fused to the underlying fibrous 


ken (43) — or ovaries — Coutts et al (44). 

Chronic Iymphogranulomatous ulcers of the ostium 
or e.xternal lower portion of the vagina may determine, 
through infection along the minute skin lymphatics 
surrounding the ano-vulvar region, an infection of the 
anus and lower rectum. Combined vulvo-anal bidigital 
palpation in such cases seldom fails to demonstrate a 
varying degree of fusion of the affected vulvar region 
and rectum, immediately over the anus. 

Inoculation of the virus upon the posterior surface 
of the upper vaginal mucosa or posterior lip of the 
cervix is more prone to invade the deep pelvis lymph 
nodes that surround the middle and upper thirds of 
the rectum. Many lymph vessels lead from this region 
posteriorly through the rectal fascia and utero-sacral 
lymph channels to the rectal wall and drain into the 
peri-rectal lymph nodes to a height of from 8-10 cms. 
(Nesselrod). The same can be said in relation to tube 
and ovarian infections. 

Owing to the passage of the virus into the adipose 
and cellular tissues surrounding the rectum, deeply 
seated Iymphogranulomatous abscesses may be formed. 
Some of these abscesses may open around the anus, 
in the ischio-rectal fossae or gluteal regions. They 
commonly precede by years the installation of a rectal 
stricture. 

Stenosis of the rectum when associated with pelvic 
lymphatic infection presents, as shown by us in 1934 
(45), certain characteristic aspects. The narrowing of 
the rectal lumen has an exogenous origin, the infiltra- 
tive process is first peri-rectal and latterly gradually 
invades muscularis, sub-mucosa and mucosa. 

Owing to the afore-mentioned mechanism of for- 
mation, for years the patient records the passage of 
flattened stools and increasing signs of constipation. 
The inflammatory si'mptoms are, in our opinion, due 
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to the supra-strictural stasis of advanced stages of 
the condition. Rectoscopy, excluding cases of low 
genital penetration of the virus in women and to 
which we have made reference, reveals two outstand- 
ing facts: first, that the stricture is long (4-8 cms.l 
and tubular, as proved by radiograms (Fig. 3) ; 
secondl}-, that in most cases the mucus surface below 
the stricture shows no or very few inflammatory 
changes, in contrast to those registered over it. This 
e.xplains the absence of peri-anal excrescences. 

Inspection of the stricture proper, which in ad- 
vanced cases is verj’ easily made w'ith the urethroscope, 
shows disappearance of the mucosa and intimate fusion 
of rectal layers. In highly situated strictures of this 
type it is not uncommon to observe an extention of the 
process to the sigmoid colon (Fig. 3). 

Although the peritopeum does not form part of the 
alimentary canal it nevertheless lines the abdominal 
cavit.v and forms a more or less complete covering for 
many parts of the digestive system. Many inflamma- 
torj' conditions of this serous membrane are in relation 
to Ijinphogranulomatous infection of strictures con- 
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in Prof. Alessandri’s service a very interesting case 
whose history and clinical evolution we summarize. 

Case 6. S. C. P. (Maximo Hcrte! IVard No. 24, Salvador 
Hospital, 24-v, 1939), workman, aged 38 years. His present 
illness begins suddenly G days ago, with shivering, cough, 
mucoid sputum and intense pain under the right costa! 
margin. _ At the same time meteorism, constipation and 
impossibility to pass gasses. A forementioned symptoms do 
not subside under inadequate treatments and he is brought 
to the Hospital. He had noticed a marked inflammation of 
right inguinal lymph nodes’ for some days before the in- 
stallment of his present troubles. 

The Emergency Service of the Hospital finds symptoms 
of intestinal obstruction and prescribes atropin, hypophisin 
and intravenou.s injection of hypertonic sodium chloride 
solution. Under this treatment his bowels open freely and 
his condition rapidly improves. Ciinica! examination and 
laboratory investigations do not reveal any other path- 
ologic condition.. Frei positive; biopsy of an e-xcised lymph 
node proves its lymphogranuJomatous nature. He is treated 
with Eulphapiridyne. 

The conclusions we arrive at, based on the study of 
72 cases of digestive system lymphogranulomatous 



Fig. 3. Radiograms of recta! lesions due to lower route penetration of the virus 
taken after opaque enema, (a) Rectogenous or direct penetration, low stricture and 
marked distention of the sigmoid, (b) Rectogenous penetration; process extending to 
the peri-rectum, (c, d and e) Lymphogenous indirect infection; long, tubular type of 
stricture. 


tained in the abdominal and pelvic cavities or in con- 
tact with it. Acute peritonitis produced by the virus 
of the disease is demonstrated by Kondo (46); peri- 
tonism of the lower abdomen, in relation to deep iliac 
IjTnph node inflammation as well as of the right upper 
abdominal quadrant, as proved by Fitz-Hugh (47) 
and others in different infections of pehic structures, 
has been recorded by us in several cases (48); ad- 
hesions between intestines and female genital organs 
containing visible forms of the virus have also been 
described by us (49); Tengqval) (50) publishes a case 
of lymphogranuloma inguinale with peritonitis and 
strangulation ileus; in our country Martini Herrera 
(51), observes another case of upper right abdominal 
quadrant peritonism in a man with inguino-iliac 
l.vmphogranulomatosis and Martha Montenegro studies 


syndromes studied during the years 1937-39, are of a 
medical and a surgical type. 

As regards the first aspect, we must draw attention 
to the possible descending infection of the alimentary 
canal and the existence of inflammatory conditions 
that require appropriate treatment and diagnosis. 

Respecting the second aspect, we emphasize the 
necessity of classifying rectal lymphogranulomatous 
conditions, and performing a careful radiological in- 
vestigation of the ileum and colon before performing 
radical operations. We also recommend prudence in 
the presence of such conditions and not precipitate 
surgical procedures under any conditions before treat- 
ing the patients ivith sulphapiridyne or similar com- 
pounds. 
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Results of the Questionnaire on Fatalities in Gastroscopy 


By 

RUDOLF SCHINDLER, JI.D. 

CHICAGO. ILLINOIS 


TN October, 1939, I published a questionnaire in thh 
A periodical with the hope of finding out if there have 
been any fatalities due to use of the flexible gastro- 
scope. In this questionnaire I asked gastroscopists the 
following questions: (1) Have j'ou ever observed a 
death, following gastroscopic examination, which j-ou 
attributed to traumatism caused by the instrument’ 
AVere the recognized contra-indications excluded? (2) 
How many gastroscopies have you carried out? This 
questionnaire was answered by sixtj’ gastroscopists 
from the United States, England and Australia. Some 
writers did not mention the number of gastroscopies 
carried out, but simply stated that they had not seen 
any bad consequences. Their reports have been omitted 
in the following discussion. 

In all, 22,351 gastroscopies were reported. The 
minimum number reported by any one gastroscopist 
was lo, and the maximum was 3,403. Fifty-one of the 
sixty obsen-ers reported that they had had no serious 
complications. There was one fatalitv which will now 
he reported in detail. 

Submitted April 8, 1910. 


A woman, 56 years of age, had anorexia for three 
months, constipation for five years, marked flatulence and 
heavy feeling in the epigastrium for five years coming on 
one-half hour after meals. There was a loss of 16 pounds 
in two years. For six months she had had a dry, hacking 
cough. A few weeks before the entry into the hospital the 
presence of a left hydrothorax was recognized. The X-ray 
examination, carried out after admission, showed a marked 
left hydrothorax with fibrous pleurisy,” A possible left 
hilar bronchiogenic carcinoma was suspected. A barium 
meal demonstated persistent narrowing of the fundus of 
the stomach. There was no conclusive evidence of a filling 
defect. The following procedures were performed on this 
patient for diagnostic purposes. 


5/ 1/39 Thoracoscopy 
5/ 3/39 Artificial pneumothorax 
5/ 5/39 Sternal puncture 
5/ 9/39 Gastroscopy 

and"thref examinati, 

and three days before the gastroscopic examination tl 

emperature rose to 39% gradually subsiding before ’ga 
foZrh^"® ^‘^^troseopic examination wa! e^Sy pe 
formed by experienced and well trained obsen^r 
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Atrophic gastritis of patchy distribution was seen, but no 
evidence of tumor. No difficulty was encountered at the 
introduction of the f!e.xible gastroscope; and no Wood was 
seen to cover the instrument after the ^thdrawaj. Four 
hours after the gastroscopic examination the patient’s 
temperature rose to 39.5”, and she complained of marked 
pain in the neck and difficulty in swallowing. By the next 
morning she developed a marked swelling about the left 
neck with subcutaneous emphysema. A perforation of the 
upper esophagus was suspected. Immediate X-ray exami- 
nation revealed the mediastinum shifted to the right due 
to air in the left cheat. It was questioned whether the 
source of this air was from the esophagus, or whether it 
was due to a rupture of the visceral pleura. 

In the following days there was a marked improvement 
of the condition. The patient was treated with an ice- 
collar and did not receive any food by mouth. However, 
on 5 14 39, the temperature suddenly rose again; and on 
5 '17 39, a diagnosis was made of “an abscess in the left 
hypopharjmgeal region, pushing forward and deflecting 
the laryngeal structures." On 5/18/39, the ninth day 
following gastroscopy, dyspnea and cyanosis developed 
very suddenly. Tracheotomy was attempted, during which 
procedure the patient expired. As the trachea was ap- 
proached large amounts of pus welled up into the wound. 
It was thought by the surgeon that this paratracheal 
abscess had produced tracheal compression. Acute circu- 
lator}- collapse was deemed to he the immediate cause of 
death. At autopsy a diffuse carcinomatosis of the left lung 
and pleura was found. Emdence of heart disease and acute 
cardiac collapse was found ; and a small perforation of the 
esophagus, posteriorly at the level of the seventh cervical 
vertebra, with a large abscess present in the posterior 
mediastinum at this level was also found. 

This is the first case of hj-popharyngeal lesion en- 
countered after closed tube gastroscopy. Even in the 
dangerous times of the rigid gastroscope, such a lesion 
was never noted. This was an interesting fact because 
a lesion of the hypopharynx with subsequent subcu- 
taneous emphysema, formation of abscess, and medi- 
astinitis, is the most common lesion following open 
tube procedures such as esophagoscopy and broncho- 
scopy. In spite of the fact that the gastroscopic exami- 
nation was unusually easy, and no difficulty was ex- 
perienced in overcoming the sphincter muscle of the 
pharynx, we must attribute this death to flexible tube 
gastroscopy. The course, however, was a verj- remark- 
able one. In an extremely weak patient suffering from 
lung carcinoma, many major diagnostic procedures 
were carried out within two weeks. Gastroscopy was 
the last of these procedures, and it should be noted 
that the temperature went up to 39° three days before 
the gastroscopic examination. An explanation for this 
rise of temperature has not been given in the report, 
but I am not convinced that it had nothing to do with 
the bronchoscopy carried out seven days before. One 
may speculate that at bronchoscopy a small lesion of 
the h}'pophar}'n.x had been produced and that the 
slight trauma of gastroscopy had been sufficient to 
cause a complete perforation at the injured place. 
Since it cannot be proved, this e.xperience should teach 
us not to go ahead with flexible tube gastroscopy if an 
open tube procedure has been carried out previously, 
the after effects of which have not been definitely over- 
come. 

9 other complications which were not fatal were re- 
ported among the 22,351 gastroscopies, 8 of them 
being perforations of the gastric wall, and one a perfo- 
ration of the jejunum. Case reports of 7 of these 
perforations have been published (1, 4, 5). Five perfo- 


rations of the stomach could be attributed to the 
friction of the rubber sponge tip, which has now been 
discarded. The 3 other cases, however, teach us that 
such perforation is possible w-ith the finger tip. Three 
of the patients were treated conseiTatively; the others 
were operated upon. The gastric lesions were always 
found in the upper portions of the posterior wail. The 
recovery in all cases was an uneventful one. 

Bergh, Bowers and Wangensteen (1) carried out 
dog e.xperiments in order to determine the danger of 
perforations of various portions of the gastro-intesti- 
nal tract. Perforations of the dog’s stomach, if empty, 
caused a mortality of only 6.9 per cent. When the 
stomach contained food the mortality was 86.7 per 
cent. The mortality following perforation of the duo- 
denum was 81.2 per cent; that of the jejunum, 44.4 
per cent; and that of the terminal ileum, 100 per cent. 
It is obvious that the condition of the stomach at 
gastroscopy is very favorable for spontaneous healing 
of a perforation because the stomach is entirely 
emptied immediately before the procedure. Therefore, 
it seems justifiable to treat patients with such a con- 
dition conservatively, although immediate laparotomy 
probably is the better procedure. 

The diagnosis of such a lesion can be made, and 
should be made immediately. When the examiner tries 
to inflate air into the stomach he wil! be unable to get 
a picture of the gastric wail; the air will escape, and 
the gastric wall will collapse continuously. Such an 
obsei-vation should lead to immediate fluoroscopy which 
will reveal air below the diaphragm. In one case, not 
included in the group mentioned above, this character- 
istic syndrome was not observed. The gastroscopic 
e.xamination was performed and revealed atrophic 
gastritis; but the day after the gastroscopy air was 
found in the peritoneal cavity. An explanation of this 
cannot now be given. 

In another patient, sent for gastroscopic exami- 
nation with a provisional diagnosis of cardiospasm, the 
gastroscopist decided to consider this as a contra-indi- 
cation and would neither anesthetize the throat, nor 
introduce a tube or the gastroscope. Forty-eight hours 
later the patient developed a sudden, severe pain in his 
epigastrium, abdominal rigidity, and leucocytosis; and 
a scout plate of his abdomen revealed air underneath 
both diaphragms. He expired with a typical picture 
of peritonitis, having refused surgery- A post mortem 
was not permitted. The gastroscopist who refeited 
this case adds the following comment; “Had any at- 
tempt been made to gastroscope this patient, without 
doubt the instrument would have been blamed for pro- 
ducing this picture,” This agrees entirely with the 
report of a similar case by Moutier (3). 

One disagreeable event which occurred five minutes 
after the gastroscopic examination evidently could not 
be attributed to the procedure. The gastroscopic ex- 
amination in a quiet and very reasonable patient had 
been extremely easy and the patient left the table 
without any inconvenience. Five minutes later he 
started to cough convulsively, and pneumothorax de- 
veloped. No infection occurred and no rise of temper- 
ature was observed. Thus it was obvious that there 
was no perforation of the esophagus, but only a spon- 
taneous pneumothorax. Perforations of the lower 
esophagus were, unfortunately, very well known in the 
times of the rigid gastroscope. The symptoms of this 



Jour. D. D. TODD. DITTEBRANDT, 

JULY, JCiO 

lesion nre so characteristic that they can not be mis- 
taken. The patient collapses during the examination, 
and mediastinal infection leads inevitably to death in 
a very short time. 

It should be mentioned that one of the gastroscopists 
toid in his letter that he had had no bad effects after 
gastroscopy, but had seen two perforations of the 
stomach during X-ray examination. Perforations of 
gastric ulcer during X-ray examination are well 
known, and the situation at such an event is much 
more serious than if it occurs at gastroscopy because 
at X-ray examination the stomach is filled with 
barium. However, this accident happens so rarely that 
it scarcely deserves consideration. 

Accidents following the anesthesia do not belong 
properly to the question of the danger of gastroscopy.' 
However, a few notes on the toxicity of pontocalne 
used generally for the anesthesia at gastroscopy are in 
order, ft seems that pantocaine is definitely dangerous 
when used in the presence of open wounds or on the 
mucosa of the trachea and of the bronchii. Its toxicity 
when used in reasonable amounts on the squamous 
epithelium of the pharynx and esophagus seems to be 
insignificant. However, three deaths have been ob- 
served following the use of pontocaine in gastroscopy. 
2 of them hav’e been reported by Hancock (2). In both 
of them the patient was e.vtremely cachectic, suffering 
from carcinomatosis. A third death was reported to 
me. This patient also had multiple metastases of carci- 
noma, He developed convulsions and died in spite of 
intravenous barbiturate injections. 

I, myself, once ran into a dangerous situation in an 
emaciated patient with stricture of the esophagus (not 
at gastroscopy'). After application of 3 cc.' of ponto- 
caine he developed convulsions, especially of the scalp; 
the pupils became wide; the pulse could no longer be 
felt, and the respiration came to a stand-still. The 
intravenous injection of pentothol sodium was followed 
by the immediate disappearance of the symptoms. 

In my opinion the conclusions to be drawn are; As 
used in gastroscopy, pontocaine does not have a great 
toxicity, but the amount previously recommended 
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should be reduced, and not more than two injections 
of 2J^ cc. of the 2 per cent solution should be used. 
Adrenalin should be added to the solution. No ponto- 
caine should be used in the case of an emaciated 
patient. If toxic symptoms should develop, intravenous 
injection of pentothol sodium should be made immedi- 
atelj'. 

I did not expect to find such a favorable result from 
the questionnaire. It was to be expected that awkivard 
instrumentation or lack of adequate training would 
lead to many complications. It seems now that flexible 
tube gastroscopy is one of our safest diagnostic pro- 
cedures. This e.xperience. however, should not permit 
us to become careless. We always will have to realize 
that every endoscopic procedure will involve danger, 
and that only continuous observation of the contra- 
indications and of the special condition of the indi- 
vidual patient will prevent us from inflicting injury. 

SUIMMARY 

60 gastroscopists reported their experience during 
22,351 gastroscopies. In this series there was one 
death which probably has to be attributed to the use 
of the gastroscope. Thus the fatality of gastroscopy 
is 0.004 per cent, or practically nil. 

Eight perforations of the stomach, and one perfo- 
ration of the jejunum in a resected stomach, have been 
obsen’ed. All patients recovered either after conser- 
vative treatment or after surgical interference. 

Other complications have been mentioned, and the 
to.xicity of pontocaine for the anesthesia in gastro- 
scopy has been discussed. 

I want to thank all colleagues whose e.vtensive, de- 
tailed reports made this survey possible. 
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JIONTAGUE AND WEST— DIGESTION WITH THREE 


Digestion and Absorption in a Man with all but Three Feet of the 
Small Intestine Removed Surgically 


Bp 


■ftHLBERT R. TODD, MARLOWE DITTEBRANDT, JOHN R. MONTAGUE 

and 

EDWARD S. WEST* 

PORTLAND. OREGON 


fPHE present paper summarizes the findings of three 
A periods of metabolic study carried out on Subject 
H who has suffered from regional ileitis for a number 
of years. As a result of five resections only three feet 
of small intestine remain. 

The results of the first study, carried out in 1935, 

Submitted February 29 , 1940 . 


have been reported (1). The clinical history of the 
patient was discussed there and will not be repeated. 
Ihe same general procedures and methods of analysis 
as reportefi in the first paper have been used through- 
out this study. ® 

_ The patient was admitted to the hospital (4-5-S5I 
in a state of tetany associated with a blood calcium of 
6.5 mgs. per 100 cc. of serum. Following relief of the 
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tetany by intravenous calcium, Vitamin D (viosterol) 
and calcium gluconate were given by mouth and the 
patient gradually improved. 

In each of the three periods of studj’’ balances were 
determined for the following substances : carbohydrate, 
nitrogen (x 6.25 for protein), fat, and calcium and 
phosphorus. The caloric balance was calculated from 
these data. Thirty minims of viosterol were adminis- 
tered daily throughout the periods of study. 

First Period: The first period of metabolic study 
extended from June 18 to June 24, 1935, inclusive. At 
this time the patient had a blood calcium of 8.0 mgs. 
per 100 cc. of serum and was definitely improved. The 
results of this period of study as well as the following 
two are given in Table I. It will be seen that the 
patient utilized 99-j- per cent of the carbohydrate in-' 
gested, 75 per cent of the protein, but only 55 per cent 
of the fat. Fecal fat consisted of about 80 per cent 
fatty acids, indicating a fair degree of fat digestion. 
Considerable of this fat digestion may have taken 
place after the food reached the large intestine, in 
which case it would not have been absorbed. 

During this seven day period 18.47 gms. of calcium 
were taken in and 14.82 gms. e.xcreted representing a 
positive balance of 8.66 gms. Of 15.33 gras, of phos- 
phorus ingested 13.08 gms. were excreted; a positive 
balance of 2.25 gms. for the period. The large amount 
of fatty acids in the feces undoubtedly caused ex- 
cessive Joss of calcium through calcium soap formation. 
The urinaiy calcium averaged only 41 mgs. per day. 
Additional factoi's which kept the calcium requirement 
so high were the greatly reduced absorbing area of the 
intestine and the increased i-ate of movement of food 
through the intestine; the latter occasioned by a 
moderate and constant diarrhea. At any rate the very 
high calcium intake was not far above the requirement 
to maintain a positive balance. 

The patient was discharged from the hospital June 
25, 1935, and instructed to continue a high calcium 
and Vitamin D intake. On August 1, 1935, his blood 
calcium was 9.2 mgs. per 100 cc, of serum and it was 
the same on October 12, 1935. At this time he was 
able to do light work. 

The patient was readmitted to the hospital in Febru- 
arj' of 1938 in tetany; his condition on the whole was 
worse than at the time of his previous admission. 
After some improvement following high calcium and 
Vitamin D f viosterol) inge;tion a second metabolic 


study was carried out. At this time the patient was 
allowed, as in the first study, to select his food a la 
carte which again resulted in a high fat diet. Second 
Period: March 2 to March 10, 1938, inclusive. 

In this period carbohydrate and protein wore 
utilized to the same e.xtent as in period 1. The fat in- 
take was very high, 200 gms. per day, and only SSfo 
was utilized. The remainder again appeared in the 
feces in large part as digested fat. This large loss of 
fat in the feces is reflected in the calcium metabolism. 
With an intake of over 3 gms. of calcium per day 
(as food and calcium gluconate) plus Vitamin D as 
viosterol the balance was —2.35 gms. for the period. 
Under somewhat similar dietary conditions during 
period 1 (15% lower fat intake and 50% lower calcium 
'intake) the subject maintained a positive calcium 
balance of 3.65 gms. for the period. It would appear 
from this that the increased fat ingestion and its de- 
creased utilization during period 2 were sufficient, 
even in the presence of large amounts of calcium and 
Vitamin D, to decrease calcium absorption to a danger- 
ously low value. Urinary calcium averaged only 41 
mgs. per day during this period. The phosphorus 
balance was slightly negatii-e (—1.24 gms. for the 
period) and may be accounted for on the basis of poor 
calcium absorption. Third Period: April 17 to April 
24, 1938, inclusive. High carbohydrate diet. 

In period 3 while ingesting 500 gms. of carbohy- 
drate daily, the carbohydrate was again practically all 
utilized while protein metabolism was slightly less 
efficient than in the two preceding studies. During 
this period the subject was allowed only about one- 
half as much fat as during the previous studies (97 
gms. per day). It is apparent from Table I that with 
this lowered fat intake the percentage absorption was 
decreased tremendousl.v; only 6.3% utilization. How- 
ever, the absolute amount e.xcreted was only a little 
over half the quantity excreted during the preceding 
period. This lowered excretion is again reflected in the 
calcium metabolism in a manner as might be e.xpected. 
for the negative calcium balance of 2.36 gms. during 
period 2 (9 days) was reduced to a negative balance 
of 1.0 gm. during period 3 (7 days). The daily calcium 
intake was virtually the same during the two periods 
as %vas the urinary calcium excretion. 

Phosphorus was brought into slight positive balance 
which probably follows from better calcium absorp- 
tion. 


Table I 

Snnimary of food intake and excretion (in grams) hy subject H during three periods of metabolic study 


Fooa 


Cartf. 

Prot. ’ 
Fat 
Ca 
P 

Cals, 


Int. 


7 Day Period 
6-18 to 6-24-'35 Inc. 
High Fat Diet 


$ Day Period 
3-2 to 3-10-*38 Inc. 
High Fat Diet 


1851 

nz 

1181 

18.47 

1S.33 

21761 


Eac. 1 

'1 

i Per Cent ,} 
Used || 

Int. 

Exc. ! 

1 Per Cent 
Used 

Int. j 

Exc. 

Per Cent 
Used 

1 1S.6 1 


2922 

14.20 i 

904- 

3565 

20 

994- 

1 22« 

76 

1225 

SOS 1 

76 

1139 

354 

G9 

631 

65 ■'* 

1796 

nos ! 

3S 

G79 

643 

C.3 

14.82 

-r3.65 gm.* ij 

ZCM 

28.42 

—2.36 gm. 

20.63 

21.63 j 

— 1.0 gm. 

IS.flS 

+2.25 mm.* ,! 

20.89 

22.IS 

—1,24 gm. 

17.64 

17.43 1 

-f0.2l gm. 

j 5737 

74 j| 

32752 

11234 

GG 

24923 j 

72S2 ! 

71 


7 Day Period 
4-17 to 4-23-'38 Inc. 
High Carbohydrate Diet 


•Cakium and phosphoros are eivcn as -f and — Erains in order to show fie state of metabolic balance. 
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Table 11 . . / 

Avcraoe daily Make and utilization of foods (in grams) and calories by subject H during the three periods of 


nictabolic study 






1 

ppr 

e-ia to c*24. 

Intake 

cxl I 

935 , Inclusive 

Used 

Peri 

3«2 to ^•10, 1 

Intake 

^ n , , 

93S, Inclusive 

Used 

Period 
4-17 to 4-23, 19 

Intake 

111 

3S. Inclusive 

Used 



264 

262 

325 

' 523 

599 

506 


133 

m 

136 

102 

163 


Tut 

ICO 

93 

200 

77 

97 

5 


ano 

2283 

3644 

2393 

3561 

2517 

Cn j 

2.C4 

-f-O.BS* 

2.90 

— 0 . 2 c 

2.95 

-4>.I4 

P i 

2.10 

4-0.32* 

2.32 

—0,14 

2.62 

4-0.03 


• 4- nntj — fipuro^ ehovv nveracc doils' Ca and I* rnclaboiic balflftces. 


Table II gives tlie calculated average dailj' intal?c 
and the utilization of the various substances studied 
during the three metabolic periods. The data are more 
easily appraised in this form. 

A point of some interest is the caloric loss during 
each of the three periods which obviously resulted 
from poor utilization of protein and fat. In period 2 
the absolute fat loss was greatest and accounts in large 
part for the utilization of only 2395 calories out of 
3C44 ingested. In period 3 only 5.3 per cent of the fat 
was utilized but because the total intake was much less 
the net caloric loss was not as great in period 2. 

The results of the above e.vperiments seem to indi- 
cate the advisability of a relatively high carbohydrate- 
low fat diet, together with high calcium and Vitamin 
D, in such cases. 

SUMMARY 

Sfefabolic studies were conducted on a case of 
regional ileitis possessing only three feet of small in- 
testine. Balance e.xperiments on carbohydrate, protein, 
fat, calcium and phosphorus were carried out. Caloric 


utilization was calculated from the data obtained. 

Carbohydrates were utilized normally in all three 
periods of study. Proteins were not as %vell absorbed; 
76%, 75% and 69% for the three periods. Of more 
interest is the fat metabolism due to its direct effect 
on calcium absorption. The data indicate that more 
caicium was lost when larger amounts of fats (largely 
as fatty acids) were excreted in the feces. PhosphoJ'us 
excretion tended to parallel the excretion of calcium. 

Tetany was obviated only by a very high calcium 
and Vitamin D (viosterol) diet and was controlled 
more easily with a high carbohydrate-loir fat intake 
(Period 3). 

The writers are indebted to Dr. Paul I. Carter, 
Manager; Dr. R, W. Brace, Chief Medical Officer, and 
Misses Margaret Beach and Ella Larsh, Dieticians, of the 
U. S. Veterans Hospital, Portland, Oregon, for their co- 
operation in making this study possible. 
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Fecal Impaction Due to a Hygroscopic Gum Laxative 


Bv 

SYDNEY P. WAUD, M.D. 
CHICAGO. ILLINOIS 


M r. a. C. T., aged sixty-eight years, was first seen 
on October 12, 1937, when he was suffering irith 
what was diagnosed as an acute exacerbation of 
chronic appendicitis. He had also a mild diabetes 
mellitus, benign hypertrophy of the prostate, and 
generalized arteriosclerosis. The acute phase of ap- 
pendicitis subsided in several weeks, and the patient 
returned home. A fluoroscopic e.samination of the 
colon was made three weeks after the patient was dis- 
charged from the hospital. Tenderness still was 
present in the region of a noiifilling appendi.v. Neither 
spasm in the ileocecal region nor other additional dis- 
c^e was noted. Examination of the stools ivas nega- 
tive at this time. 

Si.\- montlas later the patient again was admitted to 
the ho.spital. He had been symptom-free since his 

Submitted April 5. 


previous admittance. Three days before the patient 
suffered from loss of appetite and general malaise. The 
next day abdominal pain appeared in the right lower 
quadrant. Obstipation and marked abdominal disten- 
tion followed shortly and lasted for four days. Moder- 
ate abdominal distention and marked tenderness in the 
right lower quadrant were present. Peristaltic sounds 
were decreased. Rectal examination was negative. 
Perhaps because of the abdominal distention, no mass 
iras felt in the abdomen. The knees were flexed on the 
abdomen for relief of pain. The temperature was 102“ 
pulse 110, and respiration 24. The urine showed 
albumin 2-f sugar 4-f , acetone 3+ and diacetic acid 
r' - , ® leukocyte count was 14,500. All other 
physical and laboratory data were essentialJv normal 

f P3«ent was’ 

suffering from a recurrent attack of acute appendicitis 
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with possible abscess formation. The complication of 
foreign body obstruction was not suspected. It was 
thought advisable to defer operation and treat the 
patient conservatively. 

Three days after admission the patient was better; 
the temperature was almost normal; only a slight 
leukocytosis persisted, and the abdominal pain had 
disappeai-ed. Fiatus had been passed, and hyperperis- 
talsis was present. Repeated small soap suds enemas 
had been given with only the passage of flatus. 

Three days later a cylindrical smooth mass was pal- 
pated in the right side of the abdomen. After the 
patient had been given a large soap suds enema, six 
hard black masses were removed manually^ from the 
rectum. They varied in size from a lime to a lemon. 
These were identified as dehydrated Saraka. 

From JIarch 1, 1939, to April 1, 1939, the patient 
had taken two or three drums of Saraka each night at 
bedtime with only enough water to get the material 
doum. He had not taken any for tivo weeks before his 
admission to the hospital. 

The patient improved rapidly and has remained well 


on a low-residue diabetic diet. An interval appendec- 
tomy was suggested but has been refused. 

On the first admittance to the hospital the patient 
appeared to be suffering from acute appendicitis. The 
question must be raised whether on the second ad- 
mittance the patient again was suffering from a re- 
currence of his earlier disorder as well as the fecal 
impaction. In retrospect it is believed that ileocecal 
spasm in the region of a diseased appendix was the 
most probable cause of the obstruction which allowed 
the fecal impaction to occur. 

CONCLUSION’S 

Hygroscopic gum laxatives must be given with 
caution if any disease is present in the bowel which 
might facilitate obstruction. 
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Xerostomia Successfully Treated with Nicotinic Acid* 

By 

WILLIAM SAPHIR, M.D. 

CHICAGO. ILLINOIS 


X EROSTOMIA, also known as aptyalism, asalia or 
stomatitis sicca is a condition characterized by 
abnormal drjmess of the mouth. The normal moist, 
smooth surface of the lining membrane of mouth, 
tongue and buccal regions is replaced by a dry, rough 
surface showing numerous cracks and fissures which 
bleed easily. This painful condition prevents the 
patient from eating and chewing properly, and, there- 
fore, leads to early inanition and cachexia. 

In general, the literature on xerostomia is meager. 
The disease was first described and named by Sir 
Jonathan Hutchinson in 1888 (1). By 1922 there were 
47 cases reported (2) and by 1932, 60 cases (3). 

The etiologj' of the disease is not clear in many 
instances. Dehydrating diseases such as diabetes 
mellitus and insipidus, high fei’er and diarrhea, may 
produce abnormal dryness of mouth, but should not be 
confused with true idiopathic xerostomia. 

The literature enumerates the following causes in 
the etiology of the disease; atrophy, hjiioplasia or 
fibrosis (Mikuliz’ disease) of the salivary glands; 
lesions of the central nervous system, such as result 
from an injurj* to the head; lesions of the peripheral 
nerves supplying the sali%-ar}- glands; psychogenic 
factors or mental shock, senile atrophic changes (4, 5, 
6), X-raj- treatment for facial hjiiertrichosis (7). In 
one of tivo cases, in w'hich xerostomia was found to be 
associated with xeropthalmia the possibility of an 
avitaminosis A was suggested (5). A deficient diet as 
an etiologic factor is considered by Chamberlin (2). 
With the increased interest in vitamin deficiency dis- 
eases in recent years, lesions of the oral cavity, gingi- 
■vitis, stomatitis, cheilitis, have been reported to be 

♦From the Metabolic Clinic, Micliael Eeese Hoepit^ Chicago, HI. 
Submitted Febroair 29, 1940. 


due to avitaminosis. (8 Sydenstricker) . In view of 
the rarity of xerostomia such relationship has not been 
demonstrated as yet. It is the purpose of this com- 
munication to report a case of xerostomia in whom an 
etiologic relationship to Vitamin B deficiency could be 
established. 

REPORT OF A CASE 

Mrs. L, S., aged 49, was admitted to the metabolic clinic 
on June 17, 1938, with the essentia! complaints of xeros- 
tomia. Since 1930 the patient had noted a progressively 
increasing dryness of the mouth. At the time of admission 
the mouth was so dry and painful that she frequently had 
to sip water in order to keep the mucus surface some- 
what moist. She had lost considerable weight and ap- 
peared emaciated. Physical examination revealed the dry- 
ness of the mouth extending over the whole oral cavity. 
The mucous membrane was completely dry and rough, 
showing numerous cracks and fissures. The mucous 
membranes of nasal cavities and of the conjunctival sac 
appeared to he normal and moist. There was no locai 
pathology as to teeth and salivary glands. An X-ray 
lipiodal filling examination of the salivary glands revealed 
normal conditions. 

There were no significant physical findings. A careful 
examination for possible evidence of other Vitamin B de- 
ficiency symptoms such as dermatitis, peripheral neuritis, 
gastro-intestinal symptoms, diarrhea and beriberi heart 
was negative. A gastroscopic examination and Ewald test 
revealed no abnormalities. 

In view of the failure of previous medication it w’as 
thought justified to make a therapeutic attempt with 
Vitamin B. Inasmuch as it was not known a priori which 
fraction of the Vitamin B complex if any may be re- 
sponsible for the xerostomia the patient was given yeast, 
thiamin chloride and nicotinic acid in fairly large doses. 

The result was quite striking. When the patient was 
seen two weeks later, there was considerable moisture 
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present in the oral cavity and the patient felt considerably 
relieved. It then wa.s determined which Vitamin B fraction 
was re.spon.sib!e for the improvement. When yeast and 
thiamin cliloride was given alone, the condition became 
rapidly worse but when nicotinic acid was added, the im- 
provement was maintained. It was finally found that nico- 
tinic acid alone in doses of 50 mgm. t.i.d. was capable of 
maintaining the patient free from xerostomia. ^ 

On the basis of our therapeutic test the conclusion seems 
justified that the xerostomia in this case was due to nico- 
tinic acid deficiency. Further proof would require the 
demonstration of a diminished nicotinic acid level of the 
blood. However, the present laboratory methods are diffi- 
cult technically and have not yet been used enough on 
normal cases to establish normal values. 

I am unable to explain why the patient should have de- 
veloped such a deficiency in nicotinic acid and if so why 
she should not have shown other symptoms of nicotinic 
acid deficiency, particularly symptoms of pcllegra. It is 
certain that food rich in Vitamin B was available to our 
patient, however, it is conceivable that following a non- 
specific stomatitis or the extraction of teeth, etc., the 
vitamin intake may have been diminished to such an ex- 
tent as to produce vitamin deficiency and xerostomia. This 
in turn may have prevented the patient from further 


proper food intake and thus a vicious circle was es 
tablished leading to the clinical picture described. 


CONCLUSIONS 

1. The etiology of xerostomia has remained obscure 
in spite of numerous theories advanced. 

2. A marked curative effect, was obtained tsith 
nicotinic acid in a case of xerostomia of long standing. 

3. Nicotinic acid deficiency should be included in 
the etiologic considerations of xerostomia. 
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THE EFFECTS OF ADSORBENTS ON 
INTESTINAL MOTILITY 

I N the Proceedings of the American Society for 
Pharmacology and Experimental Therapeutics, 
Thirtieth Meeting, April, 1939, J. L. Morrison re- 
ported a study of the degree to which the several in- 
testinal adsorbents commonly used at present might 
affect the rate of passage of food through the bowel. 

White rats were fed measured portions of the ma- 
terials and wore killed an hour later. The whole in- 
testine was then removed and its length measured. 
The distance traversed by the adsorbent from the 
pylorus in the unit of time w’as e.xpressed as a per- 
centage of the length of the bowel. Thirty rats were 
used for the study of each adsorbent. 

One gram of food traversed 71 per cent of the tract, 
whereas bismuth subcarbonate, Lloyd’s reagent, kaolin, 
calcium carbonate, barium sulfate, magnesium trisili- 
eate, activated charcoal, and 7 per cent colloidal alumi- 
num hydroxide, all went through ivith about the same, 
delayed, rate. The distance traversed ranged between 
54 and G1 per cent of the intestinal length. 

W. C. A. 


CARCINOMA OF THE DUODENUM 

A S every gastro-enterologist knows, chreinoma of th 
- duodenal mucosa is an extremely rare disease. Ii 
thousands of necropsies, we cannot remember havini 
seen a case in which cancer appeared to have begun i’ 
a duodenal ulcer. 


Lsually, carcinoma of the stomach has difficulty in 
growing into the duodenal mucosa. It mav grow down 
over the pylorus and into the peritoneal and muscular 
coat of tlie duodenum, but it m'll tend to leave the 
mucosa alone. Usually, when carcinoma invades the 
duodenum, it seems to come from the ducts of the 
pancreas and liver. 


Yc.ars ago, Alvarez and Starkweather (1918) 
studying the oxidative processes of the mucous 


brane in different parts of the digestive tract, found a 
remarkable difference in the catalase content of the 
mucosa on the two sides of the pyloric line. Orad to 
this line the catalase content was low and caudad to 
the line there was the highest catalase content found 
in any part of the digestive tract. This suggested the 
presence of a high metabolic rate in the duodenum. It 
it conceivable that a high rate of metabolism could 
have something to do \vith the high degree of im- 
munity of the duodenal mucosa to carcinomatous de- 
generation. 

In the Annals of Surgery for March, 1939, Lieber, 
Stewart and Lung presented a fine statistical study of 
carcinoma of the duodenum. They reported thirteen 
cases of their omi and one from the literature. These 
were found during the making of 22,152 necropsies. 

W. C. A. 


THE QUANTITY OF BLOOD REQUIRED TO 
PRODUCE A TARRY STOOL 
/~kCCASIONALLy the gastro-enterologist will 
w wonder how much blood must flow from the 
gastric or duodenal mucosa to produce a tarry stool. 
To answer this question, W. A. Daniel and Sherman 
Egan, under the direction of A. C. Ivy, gave varying 
amounts of blood to ten healthy medical students who 
were on a general diet and found that from 50 to 80 
cc. of blood must come down the bowel to produce a 
tarry stool. 


Uiten the physician will wonder how much siernifi- 
cance to place in the patient’s story of tarry stools, 
and sometimes, by paying too much attention to such 
a history, he i^nll diagnose an ulcer when none was 
present Occasionally, the dark stool xvill have been 
L°ds or med“'”^ of .bismuth or perhaps certain 


„ V , generally tell wfiether or j 

Lkinl supposed melena is significant simply 
asking the patient if, at the time the dark stools w( 
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noticed, he was weakened, and if the stools were soft 
and foul smelling. With a hemorrhage of any size the 
patient usually feels a certain amount of shock and 
much weakness in the legs. Sometimes he mil have 
difficulty in getting to or from the bathroom. After a 
good-sized hemorrhage he is likely to feel so weak that 
he mil be glad to spend some time in bed. One must 
look with doubt on a history of dark stools if the 
patient was able to go on cheerfully with his work. 

W. C. A. 


THE INABILITY TO PRODUCE A HYPER- 
CHROMIC ANEMIA IN MONKEYS BY 
REMOVING THE STOMACH 

I N the December, 1939, number of the “Annals of 
Internal Medicine,” R. A. Bussabarger, A. C. I\t» 
F. D. Gunn and J. S. Wigodskj' reported on the blood 
changes seen after the removal of the entire stomach 
from eight young Macacus rhesus monkeys (five 
females and three males). Five of the animals sur- 
vived for periods of time ranging from 478 to 937 
days. None of them developed the blood picture of 
pernicious anemia. These negative results agree with 
those of Goldhamer w'ho, in similar experiments, ob- 
tained only a secondary type of anemia. In Ivy’s 
laboratory a further effort was made to produce per- 
nicious anemia in the monkeys with the help of the 
highly deficient Wills diet, but without success. 

Many experimenters have removed the entire 
stomach from a number of different species of adult 
animal, namely dog, cat, rat, pig and monkey, but with 
the possible exceptions of the rat and pig, none of the 
animals developed pernicious anemia. Unfortunatel.v, 
a good deal needs yet to be learned about the etiology 
of this disease. 

According to Petri, Norgaard and Bandier (Acta 
Med. Skandinav., 98:117-127, 1938) some young dogs 
and pigs deprived of the stomach developed a fatal 
pellagra which was relieved by the giving of human 
gastric juice or dried hog stomach and not by the 
giving of nicotinic acid or yeast. In view of the less 
spectacular results obtained by other workers this re- 
port will have to be confirmed by further work before 
it can be fully accepted. W. C. A. 


THE RELATION BETWEEN THE HISTOLOGIC 
STRUCTURE OF CARCINOMAS OF THE 
STOMACH AND GASTRIC SECRETION 

I N the December, 1939, number of the “Ajinals of 
Internal Medicine,” Alexander Brunschwig and T. 
Howard Clarke reported an interesting study on the 
relation between the histologic structure of gastric 
carcinomas and the degree of gastric acidity associated 
with the lesion. Obviously, such a study is difficult be- 
cause much must depend on the size and age of the 
lesion and on the amount of associated gastritis. The 
age of the patient should also be a factor. 

In twenty-eight of the achlorhydric stomachs, the 
authors found the average size of the lesion to be 42 
sq. cm. In six of eight stomachs showing hjiiochlor- 
hydria, the average size of the lesion was 24 sq. cm., 
and in sixteen stomachs with a normal type of se- 
cretion, the average size of the lesion was 21 sq. cm. 
At first glance it would seem, then, that there is a re- 
lationship between size of the tumor and loss of gastric 
secretion. However, of the twenty-eight achlorhydric 


stomachs, twelve contained lesions varying in size 
from G to 24 sq. cm., vith an average of 14.8 sq. cm., 
and in the group of sixteen stomachs with normal se- 
cretion, five held lesions varying from 16 to 80 sq. cm. 
in size, with an average of 49 sq. cm. 

In fifty-two cases, the location of the lesion in the 
stomach was compared with the gastric secretion, hut 
no close relation could be found, unless, perhaps, the 
lesions around the pylorus were more frequently asso- 
ciated with achlorhydria. This might be due to the 
gastric stasis often associated with prep.vloric lesions. 

In sixty-eight cases, the lesions were classified in 
four groups of adenocarcinoma, medullary carcinoma, 
gelatinous carcinoma, and scirrhous carcinoma. In the 
first three groups, there was no evidence to indicate a 
relation between type of cell and quality of secretion. 
In the fourth group of six cases, there were five with 
normal secretion and one with hypochlorhydria. This 
may well have been due to the fact that often the 
scirrhous carcinoma grows largely in the submucosa 
and in the muscular coat. 

We have long wondered why histologists do not 
make a great effort to identify the several carcinomas 
of the stomach as originating in the several tjpes of 
cells found in the mucosa. One can easily see how the 
mucus-containing, or wrongly called colloid carcinoma, 
might originate in the mucus-forming “neck-chief 
cells.” Some of the flat leaf-like cancers which grow 
widely on the surface of the gastric mucosa might 
grow from the flat epithelium that lines the mouths of 
the tubules. Theoretically some cancers should arise 
in the parietal or acid-forming cells, and such cancers 
might be associated with normal acidity. Another type 
of cancer might arise in the chief, or pepsin-producing 
cells. Such cancer cells might contain a propepsin, 
Perhaps if looked for, some e.xplanation could be found 
for the fact that the scirrhous carcinomas tend to 
grow through the whole wall of the stomach as well 
as through the mucosa. W. C. A. 


IS THE BIOPHOTOMETER READING A TRUE 
INDEX OF THE AMOUNT OF VITAMIN 
A IN A PERSON’S BODY? 

I T has long seemed to us that the men who brought 
out the biophotometer test for Vitamin A in the 
body were hardly justified in the speed with which 
they assumed that their method of measurement was 
correct and their arbitrary standards of normal ac- 
ceptable. Surely they should have suspected that their 
standards were too high when three out of four 
American school children failed to come up to them. 

We were much interested, therefore, to find an 
article by Steininger and Roberts in the December, 
1939, number of “Archives of Internal Medicine” in 
which the authors went into the subject criticalij’. 
They stated that of eight groups of workers who have 
reported on the use of the biophotometer, two con- 
firmed the findings of Jeans and his associates, three 
gave somewhat qualified confirmation, and two of the 
three who did the most extensive and most carefully 
controlled woi'k concluded that the machine i.s un- 
reliable and the method of doubtful value. 

Steininger and Roberts reported on the results of 
more than 2,000 biophotometer tests of 459 persons. 
They found that: 

1. Single tests cannot be trusted because in some 
cases several successive readings will vary widely in 
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spite Of the fact that the person has not altered his 
diet in the meantime. Usually, however, the readings 
are fairly constant. 

2 Although children from a high socio-economic 
level Rcnerallv have a better light adaptation than do 
children from a low socio-economic level, only 2 C per 
rent of the children in the presumably well-fed group 
gave reading.^ which are regarded by Jeans as normal. 
On the face of this it would seem that his standards 
must be wrong. Seventj'-four per cent of the children 
of fairly well-to-do people in the United States with 
all their ea.sy access to milk, cream and butter can 
hardiv be suffering from malnutrition. If they are in 
a bad' way. how on earth do the children of the poor 
keep alive in the Orient where they live on so little 
that growth is stunted, and where they never get milk, 
cream or butter or a supplemental feeding of Vitamin 
A? Actually, what most of our American dietitians 
have needed badly for years, in order to keep sane, has 
been a trip to the Orient— to China, Japan and India, 
where the average man lives on a few dollars a year. 

5. When a supplementary feeding was given to 


fifty children who were found to have a poor adapta- 
tion to light, more than half of them failed to show 
any improvement, and one out of four of the children 
used ns controls, who didn’t get any supplementary 
feeding, gained more in light adaptation than did 
those who were stuffed with Vitamin A! 

<1. A diet low in Vitamin A caused a significant 
change in the biophotonieter readings in onlj' two out 
of six subjects, although some were kept on the diet 
for four months! 

At the sixteenth annual conference of the Milbank 
Jlemorial Fund (1938), Ilecht reported the designing 
of a new biophotometer with which he believed more 
satisfactory measurements could be made. He found 
that when a person went on a diet deficient in Vitamin 
A there was a fairly rapid loss in retinal adaptation 
to darkness. With the change to a good diet with 
supplemental Vitamin A the return to normal adapta- 
tion was slow. One trouble with the test is that certain 
diseases such as cirrhosis of the liver which interfere 
with the passage of Vitamin A from the bowel to the 
tissues can cause a big loss in speed of adaptation to 
darkness in spite of the fact that the patient is on an 
adequate diet. 

In the ne.\-t paper in the symposium Feldman ad- 


mitted that the results of the testing might vary with 
the skill of the technician. He found that a defective 
adaptation could be produced by several chronic 
diseases, including arteriosclerosis, hypertension, and 
toxic goiter. 

In the discussion Dr. C, E. Palmer st.ated that he 
and his associates had studied 500 children with the 
biophotometer and had been un.able to confirm .le.ans’ 
work. One hundred of the children adapted slowly in 
spite of the fact that their diet did not seem to be de- 
ficient. These children were divided into two groups 
of fifty, one receiving extra Vitamin A and the other 
similarly appe,aring capsules containing mineral oil. 
At the end of eight weeks the adaptation to light had 
improved greatly in both groups! The children ap- 
parently had become accustomed to the machine. Dr 
Charles Snelling of Toronto, also reported discordant 
results obtained with both Jeans’ old and his new 
photometer. 


All these results make it evident that although a 
relation often exists between the speed of adaptation 
to darkness and the state of nutrition as regards 
Vitamin A, the relation is not perfect enough to 
warrant the uncritical assumption that a low photo- 
meter reading means the presence of an asymptomatic 
Vitamin A deficiencj’. 

According to Torstein Lindquist whose book on 
Vitamin A in man was reviewed in the Journal of the 
A, M. A. for July, 1939 (page 257), there isn’t a 
perfect correlation between the amount of night blind- 
ness and the amount of carotenoids and Vitamin A in 
the blood serum. Patients with night blindness had 
from 40 to 239 units of A in 100 cc. of serum, while 
persons with a good adaptation to light had from 69 to 
548 units. Obviously there is much overlapping of the 
distributions of the two sets of data. 

We have here, then, an e.vample of the common 
curse of modern medical literature. Much work is done 
at first without sufficient controls and the early re- 
ports are too enthusiastic. A few years ago Vitamin 
A was said to be the important factor in protecting 
mucous membranes from infection, but as soon as a 
number of investigators in several parts of the world 
studied the problem with proper controls, it was found 
that children on a Vitamin A poor diet had no more 
respiratory infections than did those on a diet rich in 
Vitamin A. 

Today in many institutions patients with ulcer are 
being told that they must stuff themselves with vita- 
mins. If there is any evidence back of this injunction, 
we haven’t yet seen it. What bothers us is that the 
therapeutic experiment is being canned out in such a 
way that in a hundred years no conclusive evidence 
can be obtained for or against the procedure. 

The trouble with us physicians is that when a new 
therapeutic idea comes to us we use it on every patient. 
We remove teeth from every patient, we give a high 
Vitamin diet to every patient, or we give sulfanilamide 
to every patient with an infection. As a result, when 
later we are ready to change to a new fad, we usually 
haven’t the slightest information as to which patients 


uc uciicjiieu oy me oiQ ireatmenc ana wnich are 
likely to go on with the disease unchanged. After 
going after focal infections vigorously and fanatically 
for thirty jTars, how many of us could go before a 
meeting of, let us say, the Han'ey Society, and present 
a clear statement to show which tJTies of arthritis are 
helped by the removal of foci and which are not? If 
only we would treat half our patients with the new 
method and keep the other half as a control group on 
some old method, we might learn something. 

There is a great need also for the prompt reporting 
of to.xic and unfavorable results obtained with new 
drug.s. The introducers of these drugs always seem to 
have a blind spot for the bad reactions. All physicians 
should read the reports made recently to the Council 
on Pharmacy and Chemistry of the American Medical 
Association by several groups of men who tried out 
Stilbestrol (J. A. M. A., December 23, 1939). Some 
found it so toxic in more than half of the cases that 
they could hardly use it, while others didn’t seem ^o 
notice much trouble with it. The reader is forced to 
conclude that many physicians are accustomed to 
turning a deaf ear to the complaints of patients who 
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when they try a new drug, vomit or become toxic, dis- 
oriented, or even jaundiced and sen'ousiv ill 

W. C. A. 


THE ABILITY OF MAN TO EAT BROKEN GLASS 

E specially during the spy scares of the first 
World War, many persons feared that they might 
be poisoned by having ground glass put into their 
food. At that time, several medical authorities doubted 
if such glass could do any great harm. 

In the Journal of the American Medical Association 
for December 23, 1939, page 2341, it is pointed out 
that in edition 2 of the textbook on "Legal Medicine 
and Toxicologj',” edited by Peterson, Haines and 
Webster, volume II, pages 888-897, a case is reported 
in which a professional glass-eater ate half a dozen 
6-inch test tubes, two good sized lamp chimneys, a 
4-ounce medicine bottle, two small pieces of window 
glass, and three small pieces of colored glass. In the 
presence of Drs. Haines and Ingals, the man bit off 
pieces, chewed them and swallowed them just as one 
would deal with ordinary articles of food. He had 
first eaten a hearty meal, as was his custom before one 
of his performances. 

At the time, he didn’t show any discomfort, but 
some two or three years later he died, possibly from 
irritation of the digestive tract produced by his long- 
continued glass-eating. Apparently there have been a 
number of other such glass-eaters whose activities 
have been observed by scientific men. 

Years ago a man named E.xner m-ote of a reflex by 
which the bowel tends to relax when the mucous 
membrane is pricked by a sharp body. This has since 
been known as Exner’s reflex, but its presence hasn’t 
been ivell confirmed by physiologists, and the mechan- 
ism by which sharp foreign bodies, such as pins and 
needles, get through the intestine is not really under- 
stood. We remember once seeing a cat at necropsy 
with a piece of large fish hook half way through the 


wall of the stomach on the lesser curvature side. Ap- 
parently this had been present for some time. The 
gastric wall had gripped the shank of the fishhook 
(about 4 mm. in diameter) so firmly that there was 
little if any leakage of gastric juice. W. C. A. 


THE SYMPTOMS OP GIARDIASIS 

F or years, some authorities have claimed that 
Giardia intestimlis is a harmless saprophyte. We 
have always doubted this, because we have seen several 
patients with a hea\-y infestation who recovered in- 
stantly and miraculously after one intravenous in- 
jection of neosalvarsan, which temporarily killed off 
the organisms. 

In one case, a nurse who for a year had been too 
miserable to work, felt like going on duty the day after 
the treatment. It didn’t seem possible that this im- 
provement could have been due to psychotherapy, be- 
cause the physician had had no great hope of helping 
her and had not promised any relief. 

In the "Acta medica Scandinavica,” Stockholm, for 
March 9, 1939, P. de Sluro reported his experience 
with forty-five cases of giardiasis. He believed the 
symptoms could be classified as those of enterocolitis, 
rectocolitis, pancreatic insufficiency, and some sort of 
hepatobiliai-y disturbance. In most cases, the entero- 
colitis type of picture was the one presented. The 
symptoms were similar to those of amebiasis. Accord- 
ing to de Muro, some of the patients presented nei-vous 
disturbances associated with the intestinal distress, 
Muro believed that with chronic giardiasis there often 
exists some pancreatic insufficiency. Sometimes the 
stools are soft and mushy, but at other times the 
patient will be constipated. JIany patients complain of 
asthenia. 

Fortunately, most observers agree now that atabrine 
is a splendid drug in these cases, and it would seem 
wise, whenever this infestation is found, to clear it up. 

W. C. A. 
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Walther, G. 

Kohlenmonoxydvcrgiftimg nnd Hlagensaftsekretioii. 
Arch. exp. Path. u. PharmakoL, 192(3) :361-371, 3 
figs., 1939. 

Gastric acidity was detd. in rabbits poisoned with CO. 
Both acute and repeated intoxication were studied. 1-7 
treatments with CO did not usually alter gastric acid se- 
cretion, occasionally it raised, occasionally lowered the acid 
secretion; the form of curve was not altered. Mucus se- 
cretion often increased slightly. Achlorhydria was not 
observed after either single or repeated poisonings. His- 
tologically in acute poisoning, hemorrhagic erosions of the 
stomach wall were seen, with Ieucoc.vtic infiltrations of the 
borders. Villi tip oedema was ei-ident, hj-peremia, mild 


inflammatory oedematous saturation of the upper mucosa 
layers, necroses and leucocytic infiltrations in the mucosa. 
In animals chronically poisoned with allyl formate and re- 
peated CO treatments, occasionally lower gastric acid 
values were obtained but never achlorhydria. After 3-1 
months of the combined intoxication, connective tissue in- 
creased in the mucosa, the villi tips showed hyperplasia, 
etat mamellone, and irregularities of the gland picture. 
The changes corresponded to the picture of an atrophic- 
hvperplastic gastritis, not throughout the stomach, hut in 
lo'calized areas. In the antrum epithelium changes oc- 
curred; formation of indifferent epithelium in Moezko- 
wicz’s terminology. All the effects could be ascribed chiefly 
to chronic ailyl formate intoxication. The question whether 
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or not CO alone could cause similar 

cussed. In animals with ^ rtesv 

alter the castric acid secretion.— C. S. Leonard (Cour > 

of Biol. Abst.). 

BnrasF,, B. B. and McCoord, Augusta B. 

Vitamin A Ahaorptioji in Ccliae Disease. J.Pediatrtes, 

1S(2):1S3-10C, 1939. 

Ten cases of celiac disease, one of suspected cystic 
fibrosis of the pancreas, and 48 cases with other complaints 
were studied from the standpoint of ability to absorb 
Vitamin A from the intestine. After first taUinR a 
blood specimen, each patient was Riven Vitamin A as fish 
liver oil in the amount of 7,000 U.S.P. units per kg. of 
body weight. Blood specimens obtained at 2, 4, G, 9, 12 
and 24 hours after the adm. of the oil were then studied 
by the colorimetric method of Carr and Price. In the 10 
cases of celiac disease, the fasting Vitamin A content of 
the blood was low, and after treatment, this level rose but 
the ability to absorb Vitamin A was still markedly below 
that of the controls. Treatment with a high protein, low 
fat and carbohydrate diet modifies but does not alter the 
inability of the intestine in coeliac disease to absorb 
Vitamin A. This deficiency was even more marked in the 
case of suspected fibrosis of the pancreas. The 48 control 
cases were unaiTected. — N. H. Einhom (Courtesy of Biol. 
Abst.). 


Liu.m, R. and Florey, H. W. 

The Action of Magnesium Sulphate an the Intestine 
of the Cat. Quart. J. Exp. Phgsiol, 29(3) :S0S-S19, 
1939. 

Isotonic JIgSOi slows the absorption of isotonic NaCl 
solns. in the intestine of the cat. It does not influence the 
absorption of glucose solns. It does delay slightly the ab- 
sorption of distilled water. Isotonic JIgSOi is no more irri- 
tating to the colon than isotonic NaCI as evidenced by 
histological studies. Its action in producing purgation is 
probably that of diminishing absorption and thereby pro- 
ducing mechanical stimulation for defecation by the in- 
creased bulk. MgSO, in small doses produces loose and 
watery stools in cats for several days. This may be due 
to its effect in slowing the absorption of other crystalloids, 
Solns. of NaCl arc best absorbed from the ileum; of 
glucose, best from the jejunum in cats. Decapitate cats 
cannot be considered to be completely normal with regard 
to intestinal motility. Washing and e.xcessive handling of 
the colon tend to make it irritable and give inconsistent 
results in acute eNpts. — H. W. Florey (Courtesy of Biol. 
Abst). 


Ruftin, Julian JI. and MacDonald, Dick. 

The Significance of Gastric Acidity After Histamine 
Stimulation: A Statistical Study of 2ST7 Gastric 
Analyses. Ann. Internal Med., 12(12) :19i0-13i7, 1939. 

The acid values of 2877 patients were studied (1917 of 
these showed no evidence of disease). The range of gastric 
acidity in the normal individual was found so great when 
histamine was used that it was impossible to determine 
what values were to be taken as evidence of normal 
acidity, hyper- or hj-ponctivitj-; this range was much 
greater after histamine than after the Ewald meal; if 
free HCl was present after histamine stimulation, the 
actual level of acidity was of little, if any, diagnostic 
significance. However, the demonstration of achlorhydria 
in a patient was of sufficient importance to justify the 
procedure— M. L. Ilslcy (Courtesy of Biol. Abst.). ’ 


Xew, GorawN B. and Hertz, Charles S. 

Malignant Disease of the Face, Mouth, Pharynx am 
fmrynx tit the First Three Deeades of Life S G D 
70:2.ie.l, Feh. 1, 1910. ' 

This report covers 233 patients with malignant diseas 
or the face, mouth, antrum, pbaiynx and larvn.\-. It wa 
interesting to note that 33 males .and SO females were unde 


20, while the number between 20 and 30 increased to lOi 
males and 03 females. There was a high percentage of 
survival without recurrence for 5 and 10 years after treat- 
ment. Twelve per cent of the lesions were sarcomas ami 
88 per cent were carcinomas. The changes for recoverj 
are much greater for the latter type. 

In squamous cell epithelioma, the grade of the ma- 
lignancy is important since Grade 1 offers a 90 per cent 
chance for survnval five years or more, while Grade 1 
offers a 3.8 per cent hope for survival. Patients with basal 
cell and combined basal cell and squamous cell epithelioma 
of Grade 1 have a 100 per cent chance for five year 
survival. 

According to this record, the chances for at least b 
years’ life after treatment arc greater than is ordinarily 
expected. Patients with malignant diseases of the tongue, 
palate, tonsil, pharjTix, upper jaw and antrum, lower jaw 
and larynx, including patients with cancers of the lip have 
a chance of from 30 per cent to 55 per cent for 10 years’ 
survival after treatment. — Francis D. Murphy. 


Minibeck, H. 

Die Sclcktivc Zuekerresorption beim Kaltbliiter und 
Hire Bceinfiussung dutch Nebennieren-und Hypo- 
hysenextirpaiion. Pfliigers Arch. gcs. Physiol., 21,2 
(3):SUS5S, 1039. 

During narcosis (urethane or ether) , the duodenums of 
big Hungarian frogs were ligated at the pyloric and at 
the colic end, and then injected with 1 cc. of isotonic solns. 
of various sugars. After closing the abdominal wall and 
the skin, the frogs were kept for 8 hours in glass vessels, 
then sacrificed, and the duodenum dissected and its con- 
tent carefully collected and analyzed for the various sugars 
according to the methods of Hagedorn-Jensen. A selective 
resorption existed for glucose and galactose; this disap- 
peared from the duodenum 3 or 4 times more quickly than 
did that of fructose, mannose, sorbose, and xylose. After 
adrenalectomy or hypophysectomy (ant. lobe) this se- 
lective resorption for glucose and galactose wms absent. All 
sugars were absorbed with the same speed, corresponding 
to that observed for fructose, etc., in normal frogs. The 
author assumed an influence of the ant. lobe of the pitui- 
tary upon the cortex of the adrenals. — E. Fischer 
(Courtesy of Biol. Abst.). 


Eades, Charles C. : The Treatment of Carcinoma of 
the Colon in Small Hospitals. S. G. 0., 70:3-711, March, 
19i0. 


This study reveals the end-results of patients with carci- 
noma of the iarge bowel w'ho were treated in a small 
general hospital. Fortj'-nine patients were treated over a 
10 year period by 11 different surgeons. 

The author stresses the importance of pre-operative 
care. Economic factors enter into the picture and patients 
are usually reluctant to spend more than three or four 
days in the hospital before operation is performed or they 
may procrastinate operation because of the cost. The 
author feels that proper pre-operative management of non- 
surgical decompression maneuvers with the Wangensteen 
apparatus or the Abbott-Johnson intestinal tube in acute 
intestinal obstruction would lower the mortality rate. The 
water balance should be established in these dehydrated 
patienfa; the chloride level can be brought to normal by 
administration of % gram of sodium chloride per kilogram 
of body weight for each 100 milligrams that the blood 
plasma chloride level has been depressed. Blood trans- 
fusions should be used before operation. 

It is the author’s belief that the low mortalitj' statistics 
of large clinical centers are the direct result of specialized 
management. For better results in a small hospital, a 
qualified surgeon particularly interested in colon surgery 
should be allowed to supervise the treatment of all patients 
with cancer of the colon.— Francis D. Murphy. 
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Marshall, Samuel F. 

Regional Ileitis. New England J. of Med., 222 : 373 - 
382, 151,0. 

The article is a report of forty-eight cases observed at 
the Lahey Clinic during the past six years. Twenty-nine 
•were confirmed fay operation. In sixteen instances the ileo- 
cecal junction was involved, in three cases the cecum and 
ileum, in ten cases the ileum alone. In two instances upper 
loops of ileum or jejunum were involved. In two other 
cases most of the ileum and a part of the jejunum was 
involved. 

Perforation occurred in three cases with formation of 
an abscess in the right lower quadrant. One case perfo- 
rated into the sigmoid, another into the urinary bladder 
and tnvQ others into the ascending colon. 

In seven cases fistulas following appendectomies was the 
initial complaint. 

Even though spontaneous remission occurs the author 
states that the method of treatment is surgical. He feels 
however, that operation during the acute phases should be 
avoided in order to prevent resultant fistulas. 

The surgical procedure advocated is the two stage Micu- 
licz resection removing a portion of the cecum and ascend- 
ing colon along with the terminal ileum. In two of the 
cases recurrence occurred which the author feels may 
have been due to skipped areas. — Henry H. Lemer, 
Boston, Slass. 


Gastroscopy — An Aid to Diagnosis of Pancreatic 
Carcinoma. 

The diagnosis of carcinoma of the pancreas is at most 
based upon indirect eAudence. Even in the presence of 
tjTjical signs and sjTnptoms the diagnosis can only be defi- 
nitely determined by surgical interA-ention. Pre-operative 
differential diagnosis is seldom accomplished. The common 
opinion may be stated that carcinoma of the pancreas can 
not be diagnosed early, 

Moersch and Comfort, in the November, 1939, issue of 
the American Journal of Surgery, reported two cases in 
which gastroscopy served as an aid in the diagnosis of 
carcinoma of the pancreas. This sign, which consisted of 
a bulging inAvard of the posterior wall of the stomach as 
seen AA'ith the gastroscope, led to a correct diagnosis in 
tn-o of their cases. 

Realizing that this added diagnostic procedure might be 
of A'alue, a third case is reported here. The patient was a 
sixty-tAvo year old male with a seven weeks history of dull 
gnawing epigastric pain, not relieved by food or alkalies, 
but made Avorse Avith meals. During this seA-en weeks 
period there had been a loss of tAA’enty pounds of weight. 
On admission to the hospital examination showed a mass 
in the mid abdomen. Gastric analysis shoAved an absence 
of acid and the presence of blood in every specimen. X-rays 
were reported as shoAving a deformity invoKung the 
antrum of the stomach. Whether the mass AA-as intrinsic 
or extrinsic could not be determined. To determine this 
gastroscopy was performed. Complete visualization of the 
interior of the stomach could not be obtained because of 
AA'hat appeared to be a mass pushing forward the posterior 
Avail, The mucosa oA-erlj-ing this area appeared normal. 
Because of this a diagnosis of a mass in the retroperitoneal 
space was considered. Autopsy later reA-ealed a carcinoma 
of the pancreas Avith extension into the stomach. 

This case is reported in the hopes that other cases in 
which malignancy of the pancreas is suspected will be 
subjected to gastroscopy. If this procedure increases our 
ability to diagnose pancreatic carcinoma more frequently 
and earlier, it Avill add another AA-eapon to our diagnostic 
equipment. — Henry H. Lerner, Boston, JIass. 


Feebiman, David. 

RceitHs of Ambulant Treatment of Peptic Ulcers. 
British Med. J., 1 :210-211, Feb. 10, 1930. 

Ferriraan reports on the curative value of the ambula- 
tory treatment in 42 cases of uncomplicated gastric and 


duodenal ulceration. The patients Avcrc placed on a diet 
excluding red meats, spices, alcohol aiid restriction of 
cigarettes, Avith six meals. Medication Avas given only 
when needed; alkalies (magnesium carbonate and bismuth 
oxycarbonate) for pain; some AA-ere given bromide and 
phenobarbitone. Tr. belladonna AA-as given to half of the 
patients. 

Radiographic examinations Avere made every three 
months and continued for some time after the disappear- 
ance of the ulcer. Those cases Avhich shoAved little or no 
healing at the end of a year, AA-ere considered failures. In 
39 of the 42 cases, there Avere 23 successes, 7 failures, and 
in 9 the data was incomplete. Cures constituted appro,xi- 
mately 75 per cent. Ferriman points out that absolute 
proof of healing is furnished only by gastroscopy, and 
that the gastroscope has shown that disappearance of 
radiological signs of an ulcer indicates considerable but 
not necessarily complete healing. The same applies to 
occult blood findings. — Maurice Feldman, Baltimore, JId. 


Senturia, Hyman R. 

Gastric Neurinoma. Am. J. of Roent. and Radiim 

Therapy, Vol. XLIII, pp. ei-SS, No. 1, Jan., 1030. 

During the last years several cases of neurinoma of the 
stomach were described. Senturia emphasizes that the 
roentgenological findings are A-ery characteristic to permit 
an accurate diagnosis. Classically this is an OA-al to round, 
smoothly outlined defect AA-ith an “en face” niche, usually 
located on the posterior AA-all of the stomach, leaving the 
curvatures regular and undisturbed. These cases shoAV 
larger hemorrhage either in the form of melena or hema- 
temesis. These tumors are soft, elastic, were circumscribed, 
spherical, often lobulated. They are usually single covered 
bj' mucous membrane AA-hich is A-ery A-aseular and may be 
thickened, and may or may not be ulcerated. Microscopi- 
cally the picture is very characteristic in the palisade ar- 
rangement of the elongated nuclei. Most cases are benign 
although malignant transformation has been recorded, — 
Franz J. Lust. 


McPeak, C, N. 

Benign Duodcno-Colic Fistula. Radiology, 34:33.1, 
March, 1930. 

The author rcA-icAved the literature and presented tAvo 
instances of this rare condition. The presence of the lesion 
Avas proved at operation in both cases and by necropsy in 
one. This benign fistula is usually the result of perfo- 
ration of a duodenal ulcer into the transA-erse colon. The 
fistula is demonstrated by barium enema, and may be 
missed by barium meal studies. The benign origin of the 
fistula may be suspected from its appearance on roentgen 
examination, but an exploratory operation is essentia! in 
order to exclude the presence of a malignant lesion. — 
Robert Turell. 


Snyder, R. G. 

The Value of Colonic Irrigations in Counter-acting 
Auto-intoxication of Intestinal Origin. Med. Clin, of 
North America, N. Y. Number, pp. 7S1-78S, May, 
1939. 

Snyder discusses the A-ery important topic of coionic 
irrigations and its A-alue in counter-acting auto-intoxi- 
cation. The sj-mptoms of auto-intoxication are mostly 
clinical as apparently little is knoAA-n of the absorption of 
toxic and infectious material from the colon. Most of the 
patients complain of droAA'siness, dizziness, mental depres- 
sion, inability to concentrate and headaches. Sometime^ 
these patients complain of low grade fever, abdominal dis- 
tention, eructations, flatulence, nausea and A-omiting. The 
roentgenological examination demonstrates dilatation of 
the ileum with sIoav progress of the contrast substance, 
and a large amount of fecal content throughout the colon 
is found. Verj- often there is redundancy of the colon 
present. Occasionally diA-erticuIa are seen. The size and 
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volume of tlie colon arc frequently out of proportion to the 

stature of the patient. , v- u tViinV-s is 

Snvdcr iifcs the “lone tube method, which he think ■ 
more beneficial because of the additional mechanical stimu 
IlltinVelTect of the tube upon the bowel wall. In none of 
his ca.sc.s, which were examined proctoscopicallv , was irn 
lotion to be found in spite of the 10 to 20 irrptions at 2 
or 3 dnv intervals. Among the interesting findings was 
the beneficial result of colonic irrigation in cases of ob- 
struction of the sigmoid due to diverticulitis of the sigmoio 
with spasm. — Franz .1. Lust. 


KoitNiii.uM, K. AND Fisher, L. C. _ 

Carcinoma as a Complication of Achalasia of the 
Cardin. Am. J. Ilocnt., J,3 ;3CJ,-S7C, March, 19i0. 

The authors discuss the cause and incidence of achalasia 
and the occurrence of carcinoma with achalasia based upon 
hyperplasia resulting from small wart-like nodules or 
papillomata which may subsequently become malignant. 

Mention is made of the incidence in Gottstein's series of 
cases of achalasia in which 3 were carcinomatous; and 
Rake’s 15 pathological specimens of achalasia with 3 ma- 
lignancies. 

Kornblum and Fisher report 4 cases of carcinoma of the 
esophagus with achalasia. They emphasize the importance 
of evacuating the contents of the dilated esophagus and 
the esophagoscopic e.\aniination in the diagnosis. — Maurice 
Feldman, Baltimore, Md. 


HunENY, M. J. AND Pollack, S. 

Saccular Abdominal Aortic Aneurysm. An Analysis 
of iS Cases. Am. J. liocnt., iStSSS-SOS, March, lOItO. 

The authors report three cases of abdominal aorta 
aneurysm, with illustrations demonstrating the roentgen 
signs of this condition. The ctiologj’ and sjTnptoms are 
briefly diseiissed, with a review of 48 collected cases. 

The following important diagnostic facts arc brought 
out. In 5 of 8 cases in which preliminary films were made, 
calcifications were observed. A palpable mass found in 
33 casc.s or 71 per cent. 30 of 32 cases with a mass had 
expansile pulsation. A soft tissue mass may be seen in 
the preliminary film. Erosion of the vertebra adjacent to 
the aneurysm and pro.ssure signs on the gastro-intestinal 
organs are commonly observed. The authors cite Neely's 
incidence of 5 cases in a series of 1,385 autopsies. — 
Maurice Feldman, Baltimore, Md. 


Foord, a. G. and Baisinger, C. F. 

Comparison of Tests for Bilirubin in Urine. Am. .1. 

Clin. Path.. lO.-UsS-aii, March, IPiO. 

Foord and Baisinger describe the various methods uti- 
lized in te.st.s for bilirubin in the urine. A brief discussion 
of the following tests are given, namely, Rosenbach’s; 
Huppert-Nakayamn: Jliiller direct method; Muller con- 
centration method; Diazo-Hunter; Diazo Spot (Godfried); 
Harrison Spot (Godfried); Zins; Naumann; and Fellinger 
and .Menkes. The authors emphasize that the Diazo Spot 
test developed by Godfried is most easily read and most 
-^nsitivc; its only objection is the unstable Diazo mixture. 
However, they point out that in the barium chloride con- 
centration test the reagents arc stable. 

They recommend the Diazo Spot method of Godfried, 
the Harrison Spot and the Naumann methods as highlv 
satisfactory.— Maurice Feldman, Baltimore, Md. 


Hinkel. C. L. 


Spontaneous Pneumoperitoneum Without Demon- 
slrahlc Visceral Perforation. Am. J. Roent., i3:STT- 
332, March, IPiO. 


The author reports a case of spontaneous pneumoperi 
toneum in a woman aged 70. Air was observed beneatl 
t-oth diaphragms. A gastro-intestinal and barium enenu 
roentgen study and clinic.il investigation did not disclosi 


the source to explain the presence of free air in the peri- 
toneal cavity. . „„„„ 

The appearance of spontaneous pneumoperitoneum usu- 
ally indicates perforation of a viscus. However, it is be- 
lieved that it is not pathognomonic, Hinkel discusses 
causes other than perforation which may produce pneu- 
moperitoneum, namely, air entering the peritoneal cavity 
from the use of a bulb syringe douche for vaginal cleans- 
ing; rupture of cysts in the case of pneumatosis cystoidcs 
intestinalis; complication of a pneumothorax ; and the 
accidental insertion of the needle below the diaphragm in 
thoracentesis. He points out that only two other cases 
have been reported with spontaneous pneumoperitoneum, 
without peritonitis and without demonstrable visceral 
perforation. These were by Moberg, and by Monod and 
IToltnnder. — THaurice Feldman. Baltimore, Md. 


Cope, V. Zachary. 

Erira-ahdominal Resection of the Colon. British hied. 

J., 1 ‘.liS-liS, Jan., 19J,0. 

Cope is of the opinion that any lesion of the colon ac- 
companied by obstruction, there was no procedure so likely 
to be followed with success as extra-abdominal resection, 
provided always that extreme distention had been over- 
come by a previous caecostomy or colostomy. He discusses 
a technic which he has developed, using a special crushing 
clamp with three blades. The bowel is divided by the 
cautery, after removing the middle blade. The two stumps 
arc then laid side-by side and sutured. Two .special metal 
tubes are placed in the ends of the bowel; these are fitted 
into a metal gate which is approximated and pressed to- 
gether by screw pressure. Each day thereafter the pressure 
is increased, until about the 5th or 6th day, the tubes 
finally came away, and about 10 or more days the opening 
was closed. He discussed Devine’s method, but believes 
his method gives a larger resection. — Maurice Feldman, 
Baltimore, Md. 


Palmer, Walter Lincoln and Nutter, Paul B. 

Peptic Ulcer and Achlorhydria. Arih. hit. Med., Vol. 

65, pp. 499-509, 1940. 

In this paper, consideration is given to the question 
whether or not peptic ulcer occurs in the complete absence 
of acid gastric juice. In a prerious communication, study 
of 1,000 cases of gastro-duodenal ulceration revealed that 
there was no conclusive evidence that chronic ulcer occurs 
in the complete absence of acid gastric juice. It was 
pointed out that before the diagnosis of ulcer ivith anacid- 
ity must be "histamine proved" and the ulcer must be 
shown not only to be present but to be not syphilitic, 
tuberculous or carcinomatous. 

In the present study the authors admit that small acute 
and subacute gastric ulcers may occur in the presence of 
achlorhydria proved by the histamine test. Such super- 
ficial ulcci-s may be only 2-5 mm. in diameter, not seen by 
X-fay, and found gastroscopically only in the presence of 
a thin atrophic mucosa. 

^ Such lesions do not become chronic nor are they of large 
size. Large chronic gastric ulcers occur only in the 
presence of acid gastric juice and therefore they conclude 
that acid gastric juice plays an essential role in the genesis 
and course of chronic gastric ulcer. In a series of over 
2,200 cases of proved (X-ray, gastroscopy or operation) 
active gastric or duod. ulcer, no instance of complete and 
persistent achlorhydria has been encountered in the past 
12 years.— .Albert Cornell. 


Quick, A. J. 


The Clinical Application of the Hippuric Acid and the 
Prothrombin Tests. Am. J. Clin. Path lO’Ooo.ooo 
March, 1940. ’ 


1 he author describes the oral and intravenous methods 
for hippuric acid test for liver function, and also the 
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method of determining quantitatively the prothrombin of 
the Mood. 

The hippuric acid test determines the sjmthesis of 
glycine and the conjugation of benzoic acid and glycine. 
The test gives the maximum functional capacity of the 
liver, since the organ is given more benzoic acid than it 
can convert into hippuric acid in the period of time alloted. 
He points out that one measures not only the output of 
work for ordinary physiological demands, but also the 
reserve. Quick concurs with Snell's emphasis on the fact 
that when a patient rrith biliary disease has an hippuric 
acid output of 50 per cent or less of normal, he is a poor 
operative risk. He points out, however, that a low hippuric 
acid output does not invariably denote damaged hepatic 
function. If normal it would seem justified that serious 
liver damage does not exist. 

Quick emphasizes the value of the hippuric acid test in 
determining, (1) quantitative hepatic function, (2) aiding 
in the differential diagnosis, (3) evaluating therapy, (4) 
following progress, and (5) obtaining new information of 
physiology of the liver. 

The author describes the method of determining quanti- 
tatively the prothrombin of the blood. He likewise points 
out that the liver plays an important role in the synthesis 
of prothrombin, and it is believed that the organ has an 
essential part in converting Vitamin K into the prothrom- 
bin component. — Maurice Feldman, Baltimore, Md. 


Kikshbaum, J. D. and Popper, H. 

Tcxic Hepatitis. Arch. Int. Med., Vol. 65, pp. 465- 

476, 1940. 

Acute yellow or red atrophy, the fatal form of toxic 
hepatitis, is characterized by a small atrophic liver with 
microscopic evidence of necrosis of liver ceils. In the non- 
fatal tjTie, of which so-called catarrhal jaundice is typical, 
the liver is usually enlarged. Since most patients recover, 
little is known of the pathologic changes in this form. 

The authors describe a group of fifteen cases in which 
the jaundice was fatal, where the liver was found to be 
enlarged at autopsy, with a clinical picture of an acute 
fulminating liv'er disease, death occuring with a short time 
(av-erage — 9% days), just as in cases of acute yellow 
atrophy. They consider this group as representing an 
intermediary stage between catarrhal jaundice and acute 
atrophy and point out that in severe parenchymatous 
jaundice such as this, the prognosis may be poor despite 
an enlarged liver. The enlargement is due to the presence 
of a protein-rich fluid between the liver cells or, really, an 
edema (due to capillary damage with subsequent loss of 
plasma protein). The increasing fluid between the cords 
of liver cells finally destroys their structure, leading to 
dissociation of the cells. The cellular damage accounts for 
the atrophy of the organ while the capillary damage ex- 
plains the hepatomegaly. There is also central necrosis 
with heavj’ infiltration of fat and bile pigment. Although 
unable to make a positive statement as to the etiology, the 
authors assume the presence of a toxin, possibly due to 
food poisoning and other factors. The icterus is due to the 
necrosis of liver cells plus serous hepatitis (toxic edema 
of the liver). — Albert Cornell. 


Levy, Hyman and Licht.man, S. S. 

Clinical Characterization of Primary Carcinoma of 
the Body and Tail of the Pancreas. Arch. Int. Med., 
Vol. 65, pp. 607-626, 1940. 

Carcinomas of this portion of the pancreas are not a 
rarity, yet diagnosis is felt to be difficult because physical 
findings are commonly absent and the symptom complex is 
vague in many. 

The authors observed 19 cases of carcinoma of the body 
and tail of the pancreas, proved by laparotomy or necropsy 
and have analyzed their observations so as to formulate 
more satisfactory diagnostic criteria. The sj-mptom com- 
plexes are explained on the basis of actual neoplastic 


invasion, local and distant metastascs, or mechanical 
pressure. The following clinical signs and symptoms as- 
sume diagnostic significance: 1 . Rapid weight loss— un- 
accounted for by diabetes, tuberculosis, hj-perthyroidism, 
anorexia nevrosa, sprue or demonstrable malignancy. 2, 
Anorexia. 3. Non-colicky abdominal pain — cither diffuse 
or in the upper portion radiating to the lumbar region, 
unrelated to the digestive c.vclc, unrelieved by food, often 
nocturnal and relieved by change in posture. 4. Absence 
of anemia. 5. Absence of occult blood in the stool (unless 
the tumor has invaded the stomach or duod.) . G, Disturbed 
carbohydrate tolerance-manifested by glycosuria, hyper- 
glycemia, or a dextrose tolerance curve of the diabetic 
type. 7, Atj-pical X-ray findings in the stomach or duo- 
denum. 8. Elevation of the blood amylase. 9. Hemorrhagic 
ascites, 10. Peripheral venous thrombosis. 

The absence of secondary anemia and occult blood in the 
stool and presence of significant weight loss sharply differ- 
entiate these carcinomas from gastric carcinoma in which 
significant loss of weight is invariably coupled with 
secondary anemia and occult blood in stool. This group of 
pancreatic carcinomata may also simulate partial high 
gastro-intestinal obstruction with duodenal stasis, peptic 
ulcer, intra-abdominal suppuration. — Albert Cornell. 


Bloomfield, Arthur L. 

The Decrease of Gastric Secretion with Advancing 
Years: Further Observations. J, Clin. Invest., Jan., 
1940. 

It is w-ell known that gastric secretion decreases with 
advancing years. Whether this decrease is a gradual one 
or whether it occurs abruptly has been studied by means 
of repeated gastric expressions with histamine on the 
same individuals over a ten year period. Among five 
subjects reexamined after intervals of over ten years, 
three showed practically identical gastric secretion, one 
showed slight decline of acidity but not of volume of se- 
cretion and in one there had been a definite decline both 
of volume and of acid. The findings suggest that the fall 
in secretion found in large groups of people in the older 
age range must be the resultant of various type.s of 
change in different individuals. The author has also 
studied basal secretion in groups of people at various ages 
and finds that it declines with advancing years. — Charles 
A. Flood. 


Stevens, Richard J., Schiff, Leon, Lublin, Anna and 
Garber, Ellen S. 

Renal Function and the Azotemia Following Hema- 
temesis. J. Clin. Invest., Jan., 1940. 

Elevation of the blood urea nitrogen following massive 
hemorrhage from the stomach or duodenum has been at- 
tributed to shock, dehydration, starvation, renai insuffi- 
ciency and absorption of digestive products of blood in the 
intestinal tract. The authors have emphasized the im- 
portance of the latter factor. In four cases of massive 
gastro-intestinal hemorrhage, renal function tests were 
carried out. The urea, inulin and phenol red clearances 
were determined and found to be either normal or some- 
what decreased. The decrease when present was not 
sufficient to account for the increased blood urea. Elevation 
in blood urea following hematemesis is not due to de- 
creased renal function. — Charles A. Flood. 


Gutman, Alexander B., Olson, Kenneth B., Gutman, 
Ethel Benedict and Flood, Charles A. 

Effect of Disease of the Diver and Biliary Tract Upon 
the Phosphatase Activity of the Serum. J. Clin. 
Invest., Jan., 1940. 

Serum phosphatase determinations were carried out in 
over 300 cases of disease of the liver and biliair tract. 
The determination is of real value in the differential diag- 
nosis between obstructive jaundice due to calculus in the 
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common bile duel or ncoidasm and ' 

In no per cent of the enres of obslructwc jaundice in thi^ 
series the rcrum phosphatnre level exceeded 10 
units while in catarrhal jaundice the phosphatase levrf 
was less than 10 units in 90 per cent of the cases. In 
jaundice foIIowinK arsphenamine, wide variation in the 
behaviour of the serum phosphatase oceura. An elevation 
in serum phosphatase was . encountered frequently in 
secondary neoplasm of the liver with or without jaundice 
and the test is of some value in the early detection of liver 
metastasis in patients known to have malifrnancy. Liver 
abscess was usually associated with distinctly increased 
values. It is sUKKCstod that the determination be employed 
to complement other liver function tests and that it offers 
a .sensitive criterion of the integrity of the excretory 
biliarj' passages. — Charles A. Flood. 


Ki.soM, K. O’Shea. Lt)KEN.s. Frances D. W.. Mont- 
no.MERV, Esther H. and Jonas, Leon. 

MetahoUc Disturbances in Experimental Human 
l^itamin D Deficiency, J, Clin. Invest. ^ Jan., lOiO. 

A normal individual was placed on a diet adequate ex- 
cept for the Vitamin B complex and observations vyere 
carried out on water balance and carbohydrate metabolism. 
Edema appeared early in the deficiency, and was not at- 
tributable to change.s in serum protein. Increase in glucose 
tolerance and elevation in blood lactic acid took place but 
no increase in the bisulphite binding power or fasting 
pyruvic acid of the blood were found. After a period of 
move than two months on the deficient diet the individual 
was treated with thiamin chloride, followed later with 
riboflavin and finally hy brewers yeast. The edema did not 
disappear until yeast was administered. The decreased 
glucose tolorniico also was not corrected by trc.atment with 
thiamin cliinrido and riboflavin but disappeared after yeast 
administration. Blood lactic acid returned to normal 
following the administration of thiamin alone. — Charles 
A. Flood. 


UtrnENY, M. J. and Dedano, P. J. 

Gastro-cUtadeno-colic Fistula; Carcinoma of (he Trans- 
verse Colon. Am. J. Roeiif. oiirf Eadium Thcrap., 
iHtlPS-JQO, Feh., IP id. 

Hubeny and Delano report a case of gastro-duodeno- 
colic fistula in a female aged J5. The fir.st clue to the diag- 
nosis was revealed by u barium enema in which they found 
an irregularity of the transverse colon near the hepatic 
flexure, and barium in the stomach. A pathological study 
revealed a g-sslro-duodcno-colic fi.stula duo to an adeno- 
carcinoma. It is interesting to note that the barium meal 
presented no clear evidence of the condition. Hubeny and 
Delano stress the importance of the radiologic method of 
examination in the diagnosis of this condition. — Sfaurice 
Feldman, Baltimore, 3Id. 


Gershon-Cohen. j., Shay, H. and Ffxs, S. S. 

The Relation of Meal Temperature to Gastric Mn- 
tility Olid Secretion. Am. J. Boeiit. nmJ Thcrap., 
Feh., IPiO. 


Gastric temperature.s were made in 21 subjects. The 
were obtained with n scries of three iron-constanti 
thermocouples passed into the stomach with the leads co 
ducted to the potentiometer through one side of a pa 
titioned or double-barrelled .Miller-Abbott tube. The norm 
gastric temperature ranged from 97.4 to 90.G dcgre< 
They found that cold meals begin to leave the stoma 
.almost immediately, with a rapid transit through i 
jejunum and ileum, .As the gastric temperature retur 
to normal the evacuation slows down. The hot meal hm 
ever, shnw.s an immediate retardation of evacuation b 
soon empties normally. * 

Gastrm sccretoiy changes were observed with the co 
men ; the secretion were temporarily depressed. The h 

tion! ahnoniial deviation in seer 

tions. They point out that summer diarrheas might 1 


due partly to ice-cold drinks which produce rapid gastric 
evacuation. — Maurice Feldman, Baltimore, Md. 


Auchey, Elizabeth and Daniel, Esther Peterson. 

Effect of Cooking Upon the Thiamin Content of 
Foods. J. of Nutritioii, 10:285, 19i0. 

Thiamin losses due to different cooking procedures were 
determined by the rat-growth method for a represenUitive 
variety of foods. Experiments were set up to show the 
percentage of the thiamin originally present in the ravv 
food that was (1) retained by the cooked product, (2) 
dissolved in the cooking water, and (3) destroyed. 

Thiamin destruction amounted to as much as 22% in 
some vegetables boiled in water and additional amounts up 
to 15% dissolved in the cooking water. In cases where the 
cooking water i.s discarded total thiamin losses in vege- 
tables may amount to approximately 20 to 35%. The ad- 
dition of a small amount of sodium bicarbonate markedly 
increased the destruction of thiamin in green peas and 
snap beans but had no significant effect upon the thiamin 
content of boiled navy beans. Roasting caused a loss of 
43% of the thiamin in pork loin, nearly three tinie.s as 
much destruction n.s braising. Double boiler cooking of 
whole grain cereals did not destroy thiamin; baking bread 
caused about 15% loss of this vitamin. The relative values 
of the different cooked foods in meeting the daily human 
rcouirements for thiamin are discussed. — A. E. Meyer. 


Rehm, Peggy and Winters, Jet C. 

The Effect of Ferric Chloride an the Utilization of 
Calcium and Phosphorus in the Animal Body. J, of 
Nutrition, 19:218, 191,0. 

A comparison of the amounts of total ash, calcium, and 
phosphorus in the bodies of animals on an unsupplemented 
diet with the amounts in bodies of animals on a diet supple- 
mented with enough ferric chloride to combine with one- 
half the phosphorus of the diet was made, and it was 
shown that the addition of ferric chloride resulted in a 
considerable reduction in the amounts of total ash, calcium 
and phosphorus at the end of 30 days. 

Results of this e.xperiment indicate that ferric chloride 
has a detrimental effect on calcium and phosphorus metab- 
olism. — A. E. Meyer. 




Induction of Gastric Tumors in Strain A Mice hy 
Mcthylcholanthrcne. Arch. Path., 29, p. 153, Feh., 
19 iO. 

The author reviews briefly the literature on the experi- 
mental production of tumors in animals. He then details 
experiments on 30 strain A male mice into the stomach 
wall of each of vvhich he injected 0.03 cc. to 0.05 cc. of a 
solution containing 10 mg. of methylcholanthrene in’ liquid 
petrolatum. As the stomach of the mouse is divided 
sharply into two chambers, the cardiac portion which is 
lined with squamous epithelium and the pyloric portion 
lined with glandular epithelium, he made his injections 
into the anterior wall of either one or both of these two 
chambers. After survival periods of from 6 to 17 months 
the animals were examined postmortem and studied. 

In 4 animals squamous cell carcinoma of the stomach 
developed, and in 4 squamous papilloma. In addition to 
the tumor.s there was noted in different animals at autopsv 
hyperplasia of the gastric mucous memhrane, adenomatous 
tumors of the lungs, and other, chiefly inflammatorv-, 
lesions in various organs. No tumors developed in 13 con- 

latum had been stitched into the wall of the stomach.— 
A. n. Jones, Portland, Oregon. 


Miller, H. G. 

PafT^oa''' Gland. Arch. 

Eath., 29, p. S12, Feb., 19i0. 

The association of a tumor of the thj-mus with mvas- 
henia gravis was first described by Weigert in 1901. The 
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author reviews the literature on the subject and reports 
the autopsy findings in 5 further cases. In 2 cases an en- 
capsulated tumor of the tbiunus was found associated with 
lemnants of normal thjmus; in 2 a persistent thjmus was 
observed, with marked peripheral epithelial hyperplasia in 
1 case; and in 1 case the thymus was not identified. The 
total number of reported cases of myasthenia gravis in 
which adequate autopsy was done is now 87, in which «}1 
revealed distinct anatomic lesions of the thymus gland. E. 
T. Bell stressed, in his study, the specific character of the 
changes in the th)mus — a reversion to a fetal type of 
structure produced by the disproportionate hyperplasia of 
the epithelial elements, which are relatively inconspicuous 
in the adult gland — and pointed out that such an appear- 
ance is found almost exclusively in tumors associated with 
myasthenia gravis. 

It is suggested that all patients with myasthenia gravis 
be carefully studied roentgenologically for thjunic involve- 
ment, and that irradiation and surgical removal, in appro- 
priate cases, be employed in the treatment of this disease. 
— X. IV. Jones, Portland, Oregon. 


Weinhouse, Sidney and Hirsch, Edwin F. 

Chemistry of Atherosclerosis. Arch. Path., 29, p. .SI, 

Jan., 19i0. 

The authors report studies to determine further, if 
possible, the cause and importance of the lipid deposits in 
the lining of the aorta and larger arteries. They refer 
briefly to work already done and state succinctly the two 
opposing views now held as regards the significance of 
these deposits: the one that lipid deposit is incidental and 
dependent upon primary focal lesions in the media, the 
other that the e.ssential factor is the penetration of plasma 
lipids into the intima. 

The authors have attempted to determine the variations 
of the lipid constituents and of the calcium content of the 
intima and of the media of the aorta with increasing age 
and with increasing severity of the atherosclerotic process. 
Their material for chemical analysis consisted of aortas 
obtained during routine necropsies at St. Luke’s Hospital. 
The adventitia and fat were stripped off and then the 
intima and the media separated one from the other. In all 
they analyzed 25 specimens, and they came to the following 
conclusions; 

The lipid and calcium contents of the media of the 
human aorta increase 'nith age. This is not correlated with 
the degree of atherosclerosis of the intima. Intima with- 
out lesions has a larger amount of lipid and a smaller 
amount of calcium than the corresponding media. With 
increasing severity of the atherosclerotic lesions of the 
intima and proportions of free and combined cholesterol 
increase until the onset of necrosis; then the combined 
cholesterol decreases. The proportions of the individual 
lipid constituents in the intima and in the simple fatty de- 
posits of the intima correspond closely with those reported 
for these substances in blood plasma. These relations imply 
that the lipid deposits in the intima are the result of non- 
selective infiltration and precipitation of lipids from the 
plasma of the blood. — N. W. Jones, Portland, Oregon. 


Sh.affer, James Milo. 

Disease of the Liver in Hyperthyroidism, Arch. Path., 
•29. p. 20, Jam, 19i0. 

The author reports on the histological changes in the 
liver in 24 eases of hj-perthyroidism which came to autopsy 
at the Cincinnati Genera! Hospital during the period from 
1926 to 1938. These changes were sufficiently marked 
when compared with the findings in 100 selected control 
cases to justify the conclusion that a relationship between 
thyroto.vicosis and liver damage exists. There were loss 
of liver weight, fatty infiltration, cirrhosis and lymphocy- 
tic infiltration in the peri-portal regions in greater fre- 
quency and severity in these 24 cases than in the group of 
control cases. The average weight of the liver in the thyro- 
to.vic group was 1275 gm., in the control group 1582 gm. 


Fatty infiltration occurred in 92 per cent as against 5G per 
cent: inflammatoiy changes in 83 per cent as against 24 
per cent. Cirrhosis occurred in 25 per cent and in 4.7 per 
cent in l-lSl consecutive routine necropsies. 

The author concludes, despite the limited number of 
cases studied, that the character of the changes in the 
aver in fatal cases of thyrotoxicosis appears sufficient to 
e-vpiain the clinical evidences of hepatic insufficienev. — 
N. W. Jones, Portland, Oregon. 


Von Glahn', Williasi C. and Flinn, Frederick B, 

The Effect of Yeast on the Incidence of Cbrhosis 
Prodneed by Lead Arsenate. Am. J. Path., VV C;T71, 
Nov., 10S9. 

In a previous publication (Arch. Path., 25:4-488) the 
authors recorded the e.vperimenta! production of cirrhosis 
of the IK’er in rabbits by copper arsenate, lead arsenate 
and sodium arsenate; and also the fact that the incidence 
of the cirrhosis could he reduced by certain diet.?— notably 
carrots and cabbage. 

In another series of rabbits fed a standard diet of 
alfalfa and oats, to ivhich lead arsenate was given because 
of its marked cirrhogenic effect and its wide use commerci- 
ally as sprays and dusting powders on growing fruits and 
vegetables, 3 gm. of powdered brewer's j'east was given to 
each rabbit. The control animals thrived on the diet plus 
the yeast and were sacrificed at the end of 384 days. In 
the group of 13 rabbits given small daily doses of the 
arsenate 46 per cent had cirrhotic changes in the liver. In 
another series of 7 rabbits gii'en the same daily doses of 
the arsenate, but without the addition of yeast to the diet, 
cirrhosis was present in 85 per cent. 

There was found no apparent relation between the 
amount of hepatic glycogen and the quantity of arsenic in 
the liver, nor was there seen any connection between the 
glycogen content and the incidence of cirrhosis. — N. W, 
Jones, Portland, Oregon. 


Weitzen, Max. 

Chronic Gastritis Caused by Gastric Bezoar. New 

York State J. of Med., Jan. IS, 191,0. 

A 22 year old married woman first complained of sudden 
severe epigastric pain following a dish of shrimps, which 
was relieved by treatment in a few hours. During the year 
following there were several other similar attacks after 
eating other foods, which attacks were relieved rather 
quickly. For one month previously she had daily epigastric 
distress, 2 to 3 hours after meals, associated with nausea, 
vomiting occasionally, belching and flatulence. In addition 
she complained of the sensation of heat, dyspnoea, fatigue 
and frequency of micturition. There was a constant 
craving for all kinds of food and drink, which was only 
relieved by continuous eating and drinking. In spite of 
this she lost 10 lbs. during this month. Stomach X-rays 
revealed irregular swollen rugae, the picture of gastritis 
verrucosa or pseudo-polj’posis. A gastric analysis yielded 
extraneous material, which on microscopic examination 
proved to be a mi.xture of human hair fibres, with cotton 
and wool threads. The patient worked as a label sewer on 
white-goods garments, and was in the habit of biting off 
the loose ends of the threads. Gastric lavage resulted in 
complete recovery. — Philip Levitsky, Montreal, Can. 


Crohn, B. B. and Vanus, H. 

Primary Ilco-cecal Tuberculosis. New York State J. 
of Med., Feb. 1, 191,0. 

The authors fee! that true primary ileo-cecal tubercu- 
losis is a much rarer disease than most people believe. They 
reviewed 4,800 autopsies and all the surgical specimens at 
Mt. Sinai Hospital for the period 1926 to 1938. The 
necropsy material jdelded only 1 case of primary intesti- 
nal tuberculosis. Seven other cases were discovered among 
the surgical specimens. The cases were evenly dirided as 
to sex. Seven occurred in the second and third decades, 
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thf. ciKhth in a voman of 55. Four 
2 Puerto Kic.-ms. 1 Hindu and 1 NcKro. Pntho oRicallj the 
le.Mon? varied from .‘iimplc multiple discrete 
ulcerations with cranulomatous reaction and 
mass formation. .Mc.«entcric lymph nodes "’W® 
but <lid not caseatc as .a rule. In 1 case a caseated lymph 
node had brohen into the thoracic duct with resulting 
Kcneralizcd miliary tuberculosis. Most prominent symp- 
toms were moderate diarrhea, low Rradc fever, and colicky 
abdominal pains duriuK ilefecation. Loss of weicht was 
nuvrkod ns was Bccondflry nnomin. Sooner or later a mass 
appeared in the R.L.Q. Radiolofrically the picture is e.asily 
confused with terminal ileitis. An irritable non-fillinK 
cecum is common to both. Striclurcd areas are more 
characteristic of tuberculosis but the typical “strinK sijni 
is rarely seen. The proynosis is not good even after re^ 
section. Of the authors’ 8 eases, 1 was not improved, 2 
had recurrences, 2 died, and t improved, and 1 apparently 
cured. All cases showed histolopical lesion.s tj’picai of 
tuberculosis. In only 2 cases could acid-fast organisms be 
demonstrated. Guinea-pi^ inoculation, attempted in 2 cases, 
failed to reproduce the disease in 1 instance. — Philip 
Levitsky, Montreal, Can. 


BtNKPKV, GEonm; E. 

Trcnfmcnt nf Operable Rectal Cancer, 

Early recopnition is very essential to sucec.ssful trc.ot- 
ment of this disease. A thorough rectal and sismoidoscopic 
c.vaniinntion mu.st not be withheld from any patient pre- 
.sentinp himself with rectal .symptoms, however, in.signifi- 
cant. No radical measures should bo adopted until the 
diapnosis has been definitely cstabli.shed hy means of 
biopsy. The most commonly accented operation, today, is 
the abdomino-porincal resection. The author di.scusses the 
variations of the well recopnized surpical procedures in 
use todaj'. Careful pro- and post-operative monapenient 
will contribute .•substantially to a lowered mortality. Of 01 
patients operated on -IT.Sfc sundved 5 years. Radiation 
therapy ha.« been used alone or in conjunction with radical 
surporj'. Radiation alone is nio.st suitable in the early 
eases, for cancers measurinp 4 cms. in diameter, or less. 
In tlii.s proup the results are superior to those of surpery 
alone. In 3t patients with lc.sions of 4 cms. or less, whore 
irradiation by it.sclf was used, 24 arc alive and clinically 
well. Fifteen have been observed for 3 years post radia- 
tion, and n have survived 5 to 10 years. Combined radia- 
tion and sure'crv is applic.sble in advanced, but still oper- 
able cases. — Philip Levitsky, Montreal, Can. 


IlAunm, UoBr.RT F. 

.Irate Alalnminal Conilition. 

The nmjtir excitinp factors involvinp the .abdominal 
orpnns froni the point of view of etiolopy arc trauma, in- 
fection and obstruction, and the elfeets which follow will 
depend as to whether the solid or hollow orpans arc 
affeclcd. Trauma may be an external blow damapinp the 
intra-abdominal viscera without breakinp the skin, or a 
pcnclrat'mp wound. Infection may be acute or chronic, 
specific or non-specific, circumscribed or diffuse. Obstruc- 
tiop pive rise to diver.«e clinical syndromes. Two con- 
ditions must always be evcludcd in any acute abdomen, 
namely anpina pectoris and diabetic acidosis. The only 
constant .symptom common to all abdominal conditions is 
pam. Pam must bo analyzed as to type of onset, site 
r.'idiation. character, intensity, rhythm and duration. The 
loe.Ttinn of tenderness is extremely important The most 
tender pundmiit of the abdomen will contain the inflamma- 
^■n>I-'en and vomitinp are nearly always 
pre. cut, but are of no di.ipnostic importance. Fiat V-rav 
films often pivc information as to the presence of dis- 
tention. fluid, free p.n.s. calcium containinp shadows 
enlorpcment of the .solid orpans. In the manapement of 
aWommal cases, the use of 4 procedures is recommenkd' 
In di-tcntion of the p-i tract, decompression of the stomach 
e.nn W aebievcl by the Leyin tube necordinp to theleThS 


of IVanpenstcon. the Millcr-Abbott tube for tlie small in- 
testine and the rectal tube for the large bo'vel- The m 
hnlntion of oxypcD somctinics accomplishes the same re 
_„i4. Montreal. Can» 


IIoLutNi), A. L. AND Logan, V. W. , 

ranrer Dcvclonvw in a ffermafed Portion of the 


HiOmticn. . , , . 1 

A male 7G years old complained of dysphapia, substernal 
and cpipastric distress and loss of 12 pounds of woipht in 
2 months. Esophaposcopic and X-ray studies revealed an 
extensive ulccratinp carcinoma in a herniated stomach. 
The patient received one course of X-ray therapy. He died 
2<X- years after onset of symptoms. — Philip Levitsky, 
Montreal, Can. 


Mobton, John J. , „ , r- s 

Acute Poncrcalitis. Ncio b ork State J. of iiled., reo. 

IS, 1940. 

Among the contributing etiological factors are trauma, 
regional infections. Toxic factors consist of alcoholism and 
drugs, obstruction to the biliary passages. There is also 
circulatory stasis, general or local as thrombosis or embo- 
lism of the pancreatic vessels. For therapeutic purposes 
the author divides his cases into 3 categories -- acute 
edematous pancreatitis, acute hemorrhagic or necrotic and 
pancreatic abscess. A list of symptoms is included. Pain 
is present in 1007c of all types. It is usually steady, per- 
sistent, requiring large doses of morphia, often without re- 
lief. The pain usually starts in the epigastrium, and may 
radiate to cither costal margin, the back, either shoulder 
or axilla. Vomiting is seen in 15r/c, jaundice in 1/3 of 
cases, and constipation is usually' present. Cy'ano.sis is only 
seen in a few. The degree of shock depends upon how soon 
the patient is seen by the physician. The temperature is 
usually' normal or subnormal; the pulse 100 to 110; 
average white blood count around 17,000. The outstanding 
physical sign is tenderness, most frequently in the epi- 
gastrium, though it may vary somewhat in position. Spasm 
is scon in SOfJ, distention in 38fc. High Wood sugars are 
recorded in a few cases. The condition is often missed. It 
requires differentiation from gastric and duodena! perfo- 
ration, intestinal obstruction, mesenteric thrombosis, coro- 
nary occlu.sion. In 1 case abdominal paracentesis yielded 
the characterkslic prune juice fluid. If diagnosis is made 
or suspected, most surgeons prefer immediate operation. 
The author's results are; acute edematous pancreatitis, 22 
cases, fi deaths, mortality 40.97c; acute hemorrhagic or 
necrotic, 13 cases, 8 deaths, mortality 5l.5Ve; pancreatic 
abscess, 7 cases, 2 deaths, mortality 40</r . — Philip Levit- 
sky, Montreal, Can. 


Rawi-s, Wm. B. 

Carcinoma of the Colon in a Girl of l.i. A'eiw Yorh 
Stale J. of jferf,, Feb. 15. 

Complaints were pain and soreness over the entire ab- 
domen for 7 months, anorexia, weakness and loss of 
weight. Distention and tenclernes.s were noted over the 
entire abdomen, most marked in the left upper quadrant. 
-A mass, the size of an orange was felt in the left hypo- 
chondrium. Tivo stool examinations were negative for 
occult blood. X-ray showed a constriction of the trans- 
verse colon just proximal to the splenic fle.xure with calci- 
fication around it. Biop.sy revealed a gelatinous carcinoma 
of intestinal origin. Patient died in about 1 year following 
onset of symptoms.— Philip Levitsky, Montreal, Can. 


SCHOF.NLF.EER, .A. V. 

Food handler as Transmitter of Amebiasis. Am, 
of Tropical Med., Jan., 19i0, 

The author takes i.ssue with Sapero and Johnson w 

L ai tranEmission of amebiasis by infected fc 

handlers was uncommon. He reports his resWtoof 
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nl obftnictive jaundice was present in 15 of these 21 
cn.fs, or 71.4 per cent. The average case duration from 
the first onset of jaundice to death was 3 years. The c 
factors may he involved in the f 

of these cases. U is .sucRCsted that the term Tnnar} 
cirrhosis" be dropped and the de-sipnation “cirrhosis from 
biliary obstruction" be employed for the infrequent combi- 
nation of bilinrj- obstruction, obstructive j.aundice and true, 
hepatic cirrhosi.s. Cases in which hepatic parenchymal 
daninpe without sifrns of receneration follows obstruction 
of (be bile ducts should bo classified as instances of hepatic 
.atrophy.— Authors (Courtc.sy of Biol. Abst.). 


Fi.op.KV, If. W., Jr.NSiNr.s, M. A., JEN-viNns, D. A. anu 
O'C oN-.voii, It. Castho. 

The [Irnctinw of Ihe /iife.sfinc of the Via to Gaatrxc 
Juice. .T. Path, and Bact., J,a(l):m-i23, 3 pi, ISSS. 
Various technical procedures arc described for com- 
parinir (ho resistance of the duodenum to pastric juice with 
that of the jejunum and ileum. The duodenum has a much 
Krcatcr resistance than other parts of the intestine. These 
findinc.s me consistent with the view that Brunner’s 
plnnds me concerned in a protective mcchani.sm apr.ainst 
pastric juice, llistolopical and cndoscopica! observations 
on parts of the intestine exposed to pastric juice arc de- 
scribed. — Audi. summ. (Courtesy of Biol. Abst.). 


GorriN', Ilr.Kf;. 

A Propoa dca Effocto dc I'hypcratllccmic sur la Se- 
cretion Biliairc. Compt. Bend. Soc. Biol, 130(12): 
13.iS.].lU, 1!‘3!>. 

Ilyperplyccinia in dops was induced by 800 mp-A'P- of 
pIuco.se (intravenously), previously pancreatectomizod and 
by u.sinp animals with choledochus fistula where hyper- 
plyccmia in the receptor was pvopressively increased by 
blood transfusion of a pancrcatcctomizcd donor.- The 2 
proups simultaneously received 30 mp./kp. of cxcretinc 
(intra-sapliennlly) in order to produce biliary hyperse- 
cretion. While hypoplycemia inhibits biliary response to 
cxcretino injection, liyporpl.vceniia brinps about hepatic se- 
cretion which is markedly hipher than under normal con- 
ditions. — H. Simons (Courtesy of Biol. Abst,). 


IIau., E. M. anu MonoAN, A. 

Propressive Alcoholic Cirrhosis. A Clinical and Path- 
ological Study of CS Cases. Arch. Path., 27(i):C72- 
OSO, ll’S.o. 

A proup of G8 nctivc, or subacute cases of cirrhosis of 
the liver were selected from amonp 1,300 autopsies per- 
formed accordinp to the followinp criteria: largo liver 
(2000-,5000 pm,), actively proliferating connective tissue, 
and the pre.sence of hepatic necrosis. 50 per cent of the 
livcr.s were excessively fatty, 50 per cent were jaundiced, 
some were edematous, many showed polynuclear, as well 
as round cell infiltration. About 00 per cent showed "alco- 
bolic" hyalin in the depeneratinp hepatic cells. Patients 
with cirrhosis were found to suffer from chronic alco- 
holism in 80-00 per cent of case.s. Since chronic alcoholism 
was so frequently associated with dietary deficiency and 
avit.mdno.sis, cirrhosis of this type might be due to ex- 
cessive use of ethyl alcohol plus dietary deficiency. In ad- 
dition, susceptibility of the individual to alcohol as a drug 
was probably a factor of the individual since only 5 or 

fi per cent of chronic alcoholics developed cirrhosis. ^E. M 

Hail (Courtesy of Biol. Abst,). 


Kolpkn, lir-Nny Fra.nxk a.\d LE.MBKno, Hudolf. 

TAf t.:«ro-i-torr( Abscrpiimi Spectra of Bile Pigment 
fron Compounds and of Some Bile Pigments. Ans- 
Iralian J. Exp. Biol and Med. Sel, 17(2) :1SS-1IS a 
T-gs., 1239. , 1^0 j 


The u.-v. absorption of various hematin compou 
whmh arc intermediate between protobematin and 1 
'crdm, and .also of some bile pigments, is studied. Of 
these compounds only hydroxj-porphyrin-hemochromof 


which still contains the intact porphyrin ring, possesses a 
typical Soret band, similar to that of protohematm com- 
pounds and porphyrins. The bile pigment-iron compounds 
verdohemochromogen, cholcglobm and eholchenmchromogcn 
are devoid of this band as are bile pigments. These obser- 
vations confirm the open ring structure attributed by Lem- 
berg to these hematin compounds on the basis of chemical 
Tr P TTntrton fCourtcsv of Biol. Ah.st,). 


MpntssEMAX, F. . r, , . • 

High Concentrations of Jnjcctahlc Direr Extracts m 
the Treatment of Insttfficicncy of the Liver. Bull ct 
Mem. Soe. Med. Hop. Paris, 5 . 3 ( 21 ) :9Sl-055, 1039. 

Liver extract (10 g. liver = 1 cc.) was given daily or 
30-12 doses every 2 day.s, was given to 70 cases in 3 wain 
categories: benign infectious icterus (20 cases) ; chronic 
dysfunction (11 eases) ; minor dysfunction “petits hepa- 
tiques” (36 cases). Convalescence was notably shortened, 
icterus regressed rapidly if treated early, complaints such 
as vomiting and asthenia were reduced. The injs. were 
suggested preparatory to surgical intervention. — E. Huene 
(Courtesy of Biol. Abst.). 


Pkkner, Abraiiam and Bkrniif.im, Aucf. Ida. 

Acute Posioperntive Enterocolitis, a Study on the 
Pathologic Mature of Shock. Arch. Path., 27(C) lOBC- 
9S3, 2 figs., 1930. 

In a study of a correlation between the pathologic 
findings and the clinical state immediately preceding 
death, it was found that patients showing focal ulcerations 
in the small and large intestines were invariably in shock. 
The physiologic mechanisms participating in the main- 
tenance of the cardiovascular system in shock, are invoked 
to explain the occurrence of these lesions. — A. Penner 
(Courtesy of Biol. Abst.). 


Pe.v.ver, Abraham and Bernheim, Ida. 

Acute Postoperative Esophageal, Gastric and Duo- 
denal Utceratious. Arch. Path., 28(2) ;129-H0, 1 fig., 
1930. 

A report of four cases of ulcerative lesions in the 
esophagus, stomach and duodenum which appeared post- 
operativcly or subsequent to diabetic acidosis, is given. A 
reconstruction of the sequence of histologic events on the 
basis of observations indicated that the earliest change 
consisted of a marked distension in capillaries and venules 
which was .seen in the mucosa in the stomach, and in the 
submucosa in the esophagus and duodenum. An ana- 
tomical explanation for this was offered. Edema fluid ac- 
cumuiated and focal hemorrhages were frequently ob- 
sewed; these were due to the increase in permeability of 
the capillaries resulting from the stasis which was the 
consequence of the arteriolar constriction coming on in re- 
sponse to shock. The further progress of the process re- 
sulted m necrosis of the tissues in the foci involved. The 
va.somotor mechanisms which constitute the response to 
shock, evidently produced these lesions.— Authors (Cour- 
tesy of Biol. Abst,). 


" mri;, £j, vr. 

The Effect of Carbon Tetrachloride on the Liver , 
the Pip, tmih Bapeciat liefcrcncc to Experiment 
loTo'^ i0(l):05-103, 2 p 

In pigs weighing 7-17 kg. and aged 25-GC days tl 

or'- 1 -eightfseldo 

half^f esTi- although necrosis of the centr 

02 ^ npr IT h“''-ever, a dose as small : 

R’LppfJA caused death within 12 hour 

Repeated injections at 4- to 5-day intervals IpA fp • 
rhosis, the pathogenesis of which was studied by examine 
Ii'er samples removed at intervals and linaV-^t a^ns 
The most severe cirrhosis resulted f rom X 
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36 injections of 0.2 cc. per kg. body weight. There was no 
ascites, icterus, nor splenomegaly. — E. G. White (Courtesv 
of Biol. Abst.). 


CuLMER, C. U., Atkinson, A. J. and Ivt, A. C. 

Depression of Gastric Secretion by the Anterior Pitui- 
tary-like Fraction of Pregnancy Urine. Endocrinology, 
2l(5):C31-eS7, 1 fig., 1939. 

A study of the effect of the parenteral adm. of the APL 
fraction of human pregnancy urine on the gastric secre- 
tory response to a test meal was made in 5 female dogs 
with Pavlov pouches. After suitable control tests, 1000- 
2000 B.U. of antuitrin-S and 5000 U. of follutein were 
given parenterally % hour before the test meal. In 4 of 
the 5 dogs, in 7 out of 8 tests, significant to marked de- 
creases in volume and acid output occurred each day 
during a 5-day period of treatment. In 4 of 7 instances 
the secretory response returned to normal one day after 
cessation of treatment; in the other, 3, return was slower. 
— D. Permar (Courtesy of Biol. Abst.). 


Goffakt, M. et Bacq, Z. M. 

Teneur en Acetylcholine due Tube Digestif Apres 
Vagotoniie et Enervation Locale. Conipt. Rend. Soc. 
Biol, 130(12) :1373-1375, 1939. 

In dogs bilateral subcardiac vagotomy (by thoracic way) 
or complete local denervation of all the fibers accompany- 
ing the mesenteric artery and vein of an iliac loop did not 
alter the acetylcholine level after operation (on the 10- 
13th and 6-7th day respectively). By these properties the 
peripheral intestinal neuron clearly differed from the 
ganglionary neuron whose cholinergic neuron innervated 
the submaxillary and parotid glands, iris and heart, where 
a marked fall in the acetylcholine content of the dener- 
vated organ was noticed by section of preganglionary 
fibers. — H. Simons (Courtesy of Biol. Abst.). 


Bozler, Emil. 

Electrophysiologieal Studies on the Motility of the 
Gastro-lnies final Traci. Am. J. Physiol, 127(2):301- 
307, 4 figs., 1939. 

The action potentials of the small intestine and stomach 
were recorded during pendular and segmenting movements 
and during peristalsis. The potentials are interpreted as 
impulses conducted within the syncytial musculature. Usu- 
ally each contraction is accompanied by a burst of im- 
pulses like a tetanic contraction of skeletal muscle. The 
frequency of discharge varies from 1 per second in the 
stomach to 10 per second in the small intestine of the 
rabbit during a peristaltic rush. Gradation of contractions 
is possible bj’ variations in the number and frequency of 
impulses and by participation of different fractions of the 
whole musculature of the organ. — E. Bozler (Courtesy of 
Biol. Abst.). 


Ct - ARK , Bveo.v B., Shikes, E. B. S., Jk., Campbell, E. H. 

AND Welch, C. Stuart. 

The Action of Syntropan on the Gastra-Iniestinul 
Tract. J. Pharmacol and Exp. Therap., CS(i) :iCi- 
iTS. 1939. 

On e.xcised intestine, syntropan (the phosphoric acid salt 
of the tropic acid ester of 3-diethyIamino-2, 2-dimethyI-l- 
propano!) in small doses, antagonized parasympathetic 
drug stimulation, but in larger doses produces greater 
smooth muscle depression than atropine. About 100 times 
more sjTitropan than atropin is required to produce the 
same degree of depression. In the nnanesthetized dog, 
syntropan antagonizes the stimulating effect of mecholyl, 
morphine and pitressin. The antagonism of morphine and 
pitressin by syntropan is much greater than for an equiva- 
lent dose of atropine and suggests that the antagonism of 
smooth muscle stimulants may be obtained by syntropan 
in the intact animal. Syntropan produces relaxation of the 
tone of the stomach and inhibition of peristaltic activdfj'. 
The effect of sj-ntropan on gastric secretion e.\'cited by a 


meat extract meal and histamine is weak as compared 
with atropine.— Authors (Courtesy of Biol. Abst.). 

Crittenden, Phoebe J. 

. Effects of Anesthetics on the Response of Submaxil- 
lary and Pancreatic Glands to Prostigminc and Phys». 
stigminc. Proc. Soc. Exp. Biol and Med., il( 2 ): 3 C 7 - 
370, 1939. 

Dogs were anesthetized with cither Na pentobarbital, 
chioralose, or paraldehyde. Prostigminc and physostig- 
mine were administered intraven., in doses of 0.005 mg. to 
0.2 mg. per kg. The effects on the pancreatic and sub- 
maxillary glands, heart rate and blood pressure were re- 
corded, The smaller doses of prostigmine were more 
potent stimulants of pancreatic and submaxillary' secretion 
than were similar doses of physostigminc. A reversal in 
the response of both glands was noted with the larger 
doses of prostigmine. Chioralose and paraldehyde anes- 
thesia diminished the response of the glands to both drugs. 
— P. J. Crittenden (Courtesy of Biol Abst). 


McGee, Andrew J. 

Vitamin B, in Alcoholic Polyneuritis. With a Report 
of is Cases. Illinois Med. J., TS(5) :i70-4T3, 1939. 

In a group of 25 patients vdth alcoholic poljmeuritis 
treated by subcut. hypodermic inj'. of Vitamin B. (thiamin 
chloride) and a control group of 23 patients receiving only 
the Vitamin B, contained in the diet there was practically 
no difference in the time required for complete alleviation 
of symptoms. The severity of the symptoms and the time 
required for recovei-y seem to be directly proportional to 
the duration of the neuritis. — Authors conch (Courtesy of 
Biol. Abst,). 


Warren, Richard. 

A Technic for the Study of Gastric Absorption in 
Man. Proc. Soc. Exp. Biol and Med., 41(1) :2S7-291, 
1939. 

By a modified Miller-Abbott tube system a method for 
isolating the stomach for physiological experimentation in 
normal humans was developed. A double balloon blocks 
the pylorus, while an aspirating tube in the duodenum de- 
tects any escape of gastric material. The technic was suc- 
cessful in approximately 1 out of every 3 attempts. — ^R- 
Warren (Courtesy of Biol. Abst.). 


Kosenblum, Harold, 

Cigarette Smoking: Its Effect on the Volume and 
Acidity of the Gastric Juice with Particular Reference 
to Duodenal Ulcer. California and IVcst. Med., 1,9(3): 
191-191, 1938. 

The author studied the immediate effect of the .smoking 
of a single cigarette upon the acidity of volume of the 
gastric juice of fasting patients with and without peptic 
ulcer. This resulted in a significant average increase in 
volume of gastric juice and in free and total acidity of 19 
patients with duodenal ulcer and to a lesser extent in 23 
patients without duodenal ulcer. — M. L. Ilsley (Courtesy 
of Biol. Abst.). 


Jacobson, W, 

The Argcntaffine Cells and Pernicious Anaemia. J. 

Path, and Bact., 49(1):1-19, 2 pi, 1939. 

The argentaffine cells in man and the pig occur in the 
cardia and the pylorus but are practically absent from the 
corpus of the stomach. They are very numerous in the 
upper duodenum, quite frequent in other parts of the 
small intestine and occur also in the colon and appendix, 
though to a lesser degree. The grannies of the argentaffine 
cells of the gastro-intestinal tract contain a pterine, closely 
related to xanthopterine and uropterine, and a carbohy- 
drate (probably a desoxypentose). There is a striking 
parallelism between the distr. of argentaffine ceils and the 
localization of the principle active against pernicious 
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nnrmm in Uie mucosa of the castro-intestmal tract of man 
and of the pic. In 12 cases of pernicious anemia and » 
cases of sprue willi macrocj'tic anemia, the arKcntnnine 
cells were almost completely absent. In .1 cases of macro- 
cvtic anemia which did not respond to liver treatment, and 
iii secondary anemias the arKcntnlTmc cells were only 
slisrhtly alTected. The arccntairmc cells evidently played a 
part in normal crythropoicsis. — W. Jacobson (Courtesy of 
Biol. Abst.). 

MowiisoK, J. L., Sn.\v, Harry, RAvniN, I. S. and Cahoon’, 

Absorpfinti of Clurnfc frotn the Stomach of the Dot/. 

/'roc. Soc. Sxp. Hint, and Vcd., il(l) :131-13i, 1030. 

VaryinR cones, of clucose were placed in the stomach 
of the doir in order to determine whether plucose was ab- 
sorbed. The method used permitted of qualitative studies. 
Glucose was absorbed from the stomach when present in 
hypertonic solns. When the total amount of frlucose in the 
.stomach Rave evidence that ab.sorption had taken place 
there was a co-incidental rise in the blood suqar during 
the period of absorption. — I. Ravdin (Courtesy of Biol. 
Abst.). 


MKmvNZK, Tiikodork, Mkranze, David R. ,\nd Ratiimas, 

JlAURICE M. 

Ilcvicw at the Value of Scrum Phosphatase in Dis- 
eases of the Liver, Rev. Gaslrn-rntcrol., G(3) :25i-2C2, 
1030. 

The scrum phosphatase detn. is of value in diiTcrentia- 
tinp obstructive jaundice (values in adults nsuallv above 
1C units) from hcpato-cellular jaundice (values below 12 
units in adults but up to 20 units in chi’dron and younR 
adults). — 0. 11. Chapman (Courtc.sy of Biol. Abst.). 


LARERi.tir, Henrik. 

The Scerctiu Test of Pancreatic Function. Quart. J. 

Med., S(30);U5-t':T, 1030. 

Purified secretin is used to stimulate pancreatic secretion 
in man. A technique is described for collecting pancreatic 
juice free from irnstric juice. Normal variability and 
patholoRicnl variations in the vol. of the juice and its 
content of enzymes and bicarbonate arc presented. The 
content of diastase possesses the hitrbest functional sifrni- 
ficance. — H. G. Swann (Courtesy of Biol. Abst.). 


IKWAKI, IWATARO. 

Die Iledrutnnp dcr Leher fiir die Cherdosierung des 
A-Vltamins nnd des Karolitis. II. Die Funhtion dcr 
Letter hei der Vherdosierung des A-Vitamins. Zcitsche. 
Vilaminforseh., 0(1 /2) :I-S, 2 figs., 1030. 

Vitamin A in moderate doses stimulate.s liver function 
but excessive amounts arc stored in the liver and damaire 
liver function before liypcrN’itnminosis is cstabli.shed. — R. 
.\. Cowles (Courtesy of Biol. Abst.). 


Ronait, Kari, M. 

Ilntcr .•Kisorpfioii from the Colon nnd Its Relation to 
.Motility. California nnd B'c.sf. Med., 01(3) :15!,-150 
1030. 

ilO cases with no patholojry in the upper Rastro-intesti- 
nal tract were studied for water content of entire evacu- 
ated meal. 71 per cent water content was found in -10 
normal lower bowel cases; the water content varied from 
-- per cent in the constip.atcd to 98 per cent in the path- 
olORic.al colon — M. L. Ilsley (Courtesy of Biol. Abst.). 


Harri.s, H. a. 

sl^'^'ccption of Fat. Rritish Med. J., (il03):ics- 

A correction was made in the statement of Morton 
reworkers (British Med. J., Aupust 12, 1939, p. 3451 . 
fi'hes li^avc no lymphatic system and that fats are absoi 
t^hreuph the mucosal epithelium. In 17C9 William Hew 
p.artr.er of .lohn Hunter, demonstrated the lymph 


ve.sscls in d spp. of fish. In 1925 R. II. Bourne, 
the Rov.al CoUcrc of Surpeons, made careful anatomical 
studies'of the lymph system of the anpler fish. The author 
refers to Absorption from the Intestine by Veranr London, 
19.30, and to his own obsen-ations (Am. J. Mcu. oci., 101. 
-153, 1931).— J. B. Paton (Courtesy of Biol. Abst.). 


FoedES, EUfiE.NE. . , _ 

The Red Blond Cells in Obstructive Jaundice. Rci. 
Gastro-ciiterol., 0(5) :i.1S-iAl , 1030. 

Macroevtosis nnd proRiessive anemia are the oiMstand- 
inp hemntoloRic features in obstructive jaundice. The ac- 
cumulation of bile acids in the pl.asma, with consequent 
acidosis, produces swellinR of erythrocytes with preater 
tendency to disruption, resultinp in a hemolytic anemia. — 
G. H. (Chapman (Courtesy of Biol. Abst.). 


Nordstrom, T. , . , -i 

Expcrii)\ci\i(il tnvctfti0Qi\o)i of ihc Hydrochloric Acid 
Secretion in Scorbutic Guinea Pigs. Acta Med. Seand., 
00(5):H3-iiS, 0 figs., 1030. 

No HCI deficiency was produced in .5 puinea pips and 
only slipht lowerinp occurred in 5 others after a diet 
absolutely deficient in Vitamin C for 20-25 days. — J. F. 
Wilkinson (Courtesy of Biol. Abst.). 


GorjiBERr., S. A. 

Unusual Xeoplnsiiis of the Small Intestines. Am. J. 

Clin. Path., 0(>,) l.’ilC-OOS, 10 figs., 1030. 

Of the 10 cases, 7 were females and 3 were malc.s. Of -1 
carcinomata, 2 were in the 2d portion of the duodenum, 1 
in the 3d portion, and 1 in the jejunum. Of 5 other neo- 
pla.sms, .3 were Iciomyosarcomata of the jejunum, 1 a 
hemanpiom.voma of the jejunum, 1 a metastasizinp arpen- 
taffine tumor of the jejunum, and 1 a multiple microcystic 
Ivmphanpioma of the ileum. — From auth.summ. (Courtesy 
of Biol. Abst.). 


Tavtori, Cari.o.s Aebbrto, Bradley, Wili.tam B. Y Ivy, 
Audrey C. 

e\clion del Atophnn Snbre el Higado. [Action of 
Atoplian on the Liver]. Rev. Assn. Med. Argentina, 
!>3(iO5/iO0);T-O, 1030. 

Atophan in various doses up to 500 mp. per kp, injected 
into the femoral or splenic vein caused an increase of 300 
to 800 per cent in biliary secretion in dops. The action 
was also noted in vapotomized and eviscerated dops. This 
effect could not be demonstrated in rabbits. — O. I. Cutler 
(Courtc.sy of Biol. Abst.). 


Nicolesco, P., Str,vt, C., Heresco, D. et Uneureanu, D. 
LMnscription de la Molricitc dans Ics Gastropathics 
par In Metkode Visceragraphiqne de Dnniclopohi 
Modifice. Bull. Acad. Med. Roumanic, 0(2) ;15J,-1C6, 
loss. 

Peristaltic rhythm is studied mechanopraphically. The 
imporUince of abnormal curves is discussed. — F. H. Snvder 
(Courtesy of Biol. Abst.). 


H. J. Sims 
D enver, Colorado 

ReT.n‘’lT'”"a « in 1894, 

Rey nolds and Hollander in 189G were the first of the older 

writers to mention diverticula of the female bladder. 

urrieux m 1901 found only 9 cases in a review of 118 
cases in both sexes. 

Hcrmancc, an American surpeon, conceived the idea of 

l?8G‘^b!‘7ro°^‘f'^®‘^’ such an operation in 

188G but did not report it until 1894. TufRer and Ravnicr 

rA'lSir"" " "■ “ s 

reference to bilateral 
malipnant tumors of the testicle. Kober in 1887 found 19 



314 


Amekican Joukkal of DiGESTn-E Diseases 


VoLVMr. vn 
NuMr.vT. 7 


recorded cases to -ivhieh he added 2 cases of his own. 

Rokitansky in 1861 described the left kidney in front 
of the right sacroiliac articulation. "Weishack in 1867, 
Brigidi in 1880, Graser in 1895 and Sutherland and Deing- 
ton in 1898 recognized similar instances. 

Kunith in 1908, Peacock in 1925 and Figi and Cutts in 
1931 reported actinomycosis of the kidney in children. 
Kretschmer and Hibbs in 1936 reported the fourth case 
and reviewed the literature. 

Reference is usually made to a dermoid cyst of the 
kidney reported by James Paget in 1853. This specimen. 
No. 3358-A which is in the Museum of the Royal College 
of Surgeons, is from a sheep and not from a man. Made- 
lung in 1887 repoi-ted such an occurrence. 

Nebrl in 1717, Rouppe in 1770, Monier in 1849 described 
traumatic cases of aneurism of the renal artery. Dourlin in 
1803, Gossett in 1829, Leudet in 1852 and Danner in 
1856 described spontaneous aneurism of the renal artery. 
Barnard’s case showed calcified and cured aneurism of the 
right renal arterj-. 

It is not generally known that Mery of France not only 
recognized but described Co’a’per's glands. Cowper in 1699 
described two small bulbo-urethral glands now known by 
his name. Wasserman in 1895 observed 3 cases of primary 
carcinoma of these glands. DeMair, Richer, Paquet and 
Herrmann. Pietzkowski, Uhle and Archer each described 
cases verified by microscopic examination. Blanc, Wies and 
Garret reported a case ; however, the specimen was not sub- 
mitted to microscopic study. 

Wasserman in 1895 wrote of his findings in 3 cases of 
carcinoma of the male urethra. Thiaudiere in 1834 is usu- 
ally credited with the first case report. Reference to his 
article refers to an observation he made in 1831. He stated 
a patient presented himself because of retention of urine. 
On introducing a sound, an obstruction which he believed to 
be a tumor was met. With the aid of 2 men, the patient 
was held while an incision was made on the superior surface 
of the glans, the wound was retracted •nith the aid of 
pincers, and the tumor was removed. Seventy-one days later 
the patient returned with the same sjnnptoms, and the same 
operative procedure was carried out. The denuded area was 
cauterized with silver nitrate, and a rubber tube was intro- 
duced through the urethra every other day. In conclusion 
he remarked, “It seems to me that I have observed a true 
cancer.” Later in the same siting, he stated that a fibrous 
tumor could produce a stricture. 

The first complete removal of the penis was carried out 
by Thiersch of Leipzig in 1875. JIacCormac in 1886 de- 
scribed 5 cases in which he made a “button-hole” in the 
perineum, through which he brought the urethra. Puzey 
in 1884 established a stab wound in the perineum for the 
transplantation of the urethra. 

Raciborsky describes pneumaturia in 1860 and refers to 
the Curiosities of Nature published in 1671 in which is 
found the following: “A leading citizen of Gotha was 
affected by anal colic -with rumbling tension of the abdomen, 
pain about the navel, and what is strange, wind was passed 
by the penis as if through the usual and accustomed 
channel, sometimes with and sometimes without urine.” 
Kelly and MacCullum reviewed the case reports up to 1893. 


CONNOTATIONS 
H. J. Sims 
D enver, Colorado 

Marcellus Donatus in 1586 mentioned a ease in which his 
patient was able to pass only a small amount of spermatic 
fluid during coitus. In 1619 Fabricius Bartholeus stated 
that he had observed a patient with complete retention, a 
result of a calculus formed of retained spermatozoa about 
the vesical neck. A similar case was reported by de Belgny 
in 1670. Douglas in 1707 described the finding of several 
hard bodies resembling peas in the prostate gland. He 
stated: “Some of the bodies were attached to the membrane 
covering them by small roots.” Loss in 1707 recognized a 


case and believed the presence of the bodies contributed to 
sterilitj'. Louis in 1747 and Morgagni in 1762 described 
intelligently the symptoms and complications. Home in 
1811 and Amussat and Marcet in 1833 admitted the eti- 
ology was unknown. Civalle in 1838 stated that no 
previous investigator had explained their formation. Lar- 
tet in 1834, Manzoni in 1867, Robin in 1873 and Jean in 
1878, each recorded an instance of calculous obstruction of 
the prostatic uretha. The nmitings of Velpeau, d’Etiolles, 
Thompson and Mellisson contributed to the pathology and 
clinical observations of the subject. Slalteste in 1867 and 
Menage in 1880 not only discussed the symptoms but 
offered some measures of relief. Legueu in 1895 said; 
“There are no calculi of the prostate, but only of the 
prostatic urethra.” Guyon in 1899 and his pupils, Albarran, 
Legueu and Pasteau in France, and Forsell in Germany, 
discussed the pathology, treatment and diagnosis of this 
obscure condition. In spite of this information Slariani as 
late as 1906 stated: “The existence of true calculi of the 
prostate is uncertain, and even though they exist, they 
have no history clinically.” 

Delassiauve in 1820, Langlet in 1877 and Volkmann in 
1877 each reported torsion of a normal testis. Nicolandoni 
in 1885 described a similar case. Scudder in 1901 compiled 
35 cases from the literature. Taylor in 1897, Lc Bac and 
Fourier in 1921, and Peltazzi in 1924 each described 
torsion of the testes in a newborn. 

Arnott, Gowers, Lecompte, Godard and Spry were 
among the older writers to associate the tendency of re- 
tained testicles’ becoming malignant. It is believed Godard 
observed such cases before Johnson made his report in 
1859. The tumor mass developed following an injury and 
at autopsy the tumor weighed 14 pounds. Martin in 1861 
reported the first operative interference. The patient was 
30 years of age and presented a double abdominal cryp- 
torchid. In certain species of monkeys the testicles during 
their first week of life ascend into the abdominal cavity. 
They remain intra-abdominal until the 5th or 6th year^ of 
life and then descend into the scrotum. Many hibernating 
animals draw their testicles into the abdomen during the 
winter months. Inguinal hernia and cryptorchid are not 
uncommon among swine. In cattle, buffalo, deer and ante- 
lope, descent of the testicle occurs early m life. The de- 
scent of the testes in a horse is often not complete until 
several months after birth. 

Furbringer in 1886 observed that spermatozoa expressed 
at defection were immotile, while ejaculated semen con- 
tained normally motile cells. He concluded that secretions 
of the prostate gh ' '“uhening the dor- 

ant life of the ' confirmed Fui- 

^nger’s observation from study in rabbits, guinea pigs 

^"ThTre’eognition of acute dilatation of the stomach dates 
back to 1842, for at this time Rokitansky described a tj-pe 
of acute dilatation of the stomach due to compression of 
the duodenum by the root of the mesentery. Bamberger 
in 1855 called attention to the fact that infectious f 
could produce acute gastric dilatation. Brinton m 1859 
endeavored to explain its pathologjn In 1868 Erdmann r 
ported a case which followed trauma. The first accurate 
description was given by Fagge in 1872. 

Auretius described a condition “cjmanche "^iich is be 
lieved to have been Ludwig’s angina. 
spoke of a similar condition which he called para 
cjmanche.” Fothergill (1739-1746) gave an account of 
“Putrid Sore Throat.” Ludwig gave the first accurate - 
Ecription of the condition which he termed !??"Srenou 
induration of neck.” Nelaton was instrumental m forcing 
the medical profession not to accept the disease as an 
entity. Delmore, a teacher of Ludwig, eventuallj con- 
vinced the profession that Ludwig’s angina was primarily 

a sublingual phlegmon. - „ 

Bardeleben in 1841 showed that the spleen might be re 
moved in healthy animals and be followed by no serious 
loss to the animal economy. 
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HACoAP.n, IIowAHt) W. AN-n GuKKN-nmo. Leon A.: Slvdics 
oji the AhttorjUio^U Difftnbutton ovd KttTiumtwn of 
AieohoJ. V. The Influence of Gfi'cocof C/poit (he ^J^"^"**?** 
Hm of Alcohol. J. of Phnrm. aud Kxp. Thcrap., CS;4S-, 


wiicn frijcocol is ftiven with n small nmoiml of alcohol 
(h,. coiiccntrtition in the blood not only rises more slowly 
but falls aniiin sooner than when the alcohol is civcn with- 
out clycocol. It is shown here that in reality alcohol is not 
altered, combined, or destroyed by any action of frlycocol. 
The nllcration in the curves for the concentration of 
alcohol in the blood when administered with itlycocol can 
be explained as due to a prolonced retention of alcohol in 
the stomach induced by plycocol and a correspondinRly re- 
tarded absorption. When alcohol is absorbed slowly from 
the alimentary tract it may be o.xidizcd as rapidly as it is 
absorbed and the concentration in the blood is thus kept 
down to an extremely low value althoujrh alcohol is still 
beinft absorbed. — A. E. Meyer. 


M’Er.cH, C. Stuaht and YUNicir, Ai.nEnr M.: The 
Prohlrm for Surgerii in the Treatvictit of Afasnifc Ilemor- 
rhaffc of Ulcer Origin. ,9. G. 0., 70:3-GG2. March. 1230. 

This study reviews the various procedures for treat- 
ment of active bleeding from ulcers, includinR the star- 
vation and feedinK methods, massive transfusion and 
aluminum hydroxide solutions introduced in the stomach 
by Rastric intubation. Since none of these methods is 
uniformly satisfactory, attention is piven to surpical tre.at- 
ment with the belief that mortality rates will be reduced 
by it. 

One hundred and twenty-eipht cases of bleedinp peptic 
ulcers at the Albany Hospital arc reviewed. The mortality 
rale was 10.2 per cent. Operations were performed on 3 
patient.s to control hemorrhape, and standard medical 
routine of stniwation was practiced on the remaininp 
patients until hemorrhape ceased. Dehydration was com- 
batted by intravenous and subcutaneous transfusions of 
saline. Modifications of the Sippy dietary regime were 
followed when the hemorrhape ceased. 

Ape plny.s a part in determining the procedure to be 
used. Surgery is contraindicated in younp people with 
severe bleeding, and the prognosis for people under 50 
treated by medical methods is pood. The patient’s chance 
for survival is much more limited when treated surgically. 
When the patient is over 60, surgery is the treatment 
recommended though some patients are in such poor 
ph>-sical condition when they enter the hospital that they 
cannot lie operated on. Adequate operation is a long and 
tedious procedure. The ulcer must usually be resected to 
control the bleeding .and sometimes another operation must 
be performed to restore p.astro-intestinaI continuity. 

The field for improvement in mortality rates in m.ns.sive 
hemorrhape of ulcer origin is in the group of patients 
over 50, and the benefits of surgical intervention will best 
be seen in this group, though patients in this group arc 
]>oor surgical risks. — Francis D. Murphy. 


Ctn-rnt, E. C. and Zoi.i.inger, Ronnrr: Special Mono- 
graph: Snrgeni of the Gall Plndder and Extrnhcpnlic Bile 
Duclr. Am. J. Snrp., iT:}SJ-2G0, Jan., 1230. 


This is an excellent review in simple language of th 
pre-operative, operative and post-operative procedure 
c.arncd out for patients with biliary tract dise.ase in th' 
Peter Bent Brigham Hospital in recent years. Consider 
ation of the diagnosis of such diseases is necessarih 
limited but it is of interest to note that the authors advo 
cate .submitting cvciy patient to intravenous cholecvs 
tography before cholecystectomy unless c.alculi are po’si 
tivcly shown by the oral method. In their opinion a poorli 
functioning gal! bladder or failure of the g.all bladder ti 
be Visualiied by the oral test is not sufficient eviden-e t. 
"•arrant cholecystectomy unle.^s clinical svmptoms au 


overwhelmingly in favor of disease of the bili.irj 
Consequently ninety-four per cent of the ' 

jeeted to cholecy.stcctomy by them proved to have » calcu- 
lus .at the time of operation. The authors state that u 
vomiting is .spontaneous and pronounced when associated 
with gall stones they believe that a calculus is located 
within the cystic or common ducts — without duct obstruc- 
tion there mnv he nausea and induced vomiting but not 
involuntary vimiting— with their opinions all observers 

will not agree. . . , i 

Upon discharge from the hospital the patient vvho has 
had cholecystectomy is instructed to follow a low fat diet 
and to avoid for several months those foods that proved 
upsetting before operation. 

Cutter and Zxillingcr report the incidence of common 
duct stones recovered to be 18.5 per cent of all cases oper- 
ated upon for cholelithiasis. 

The authors divided cases of acute cholecystitis into 
three clinical groups, the first (-lOfr) of which responds 
promptly to expectant treatment, the second (SOf'e) re- 
sponds more slowly and the third (5-lOfr) which doc.s not 
respond to conservative therapy. In the treatment of 
patients with acute cholecystitis the writers advocate 
allowance of sufilcient time to correct fluid balance as 
patients so treated are in better condition for surgery. It 
is the response to the general therapy which dictate.s the 
period of delay before surgery. For 123 cases of acute 
cholecystitis during a five year period the mortality was 
Tfe. The average number of pre-operative daj'S of hospi- 
talization was five although approximately 40 per cent of 
the cases were operated on within forty-eight hour.s. — 
Dwight L. Wilbur. 


Bowen, Arthur: Post-operative Troniid Disruption awl 
Evisceration. Am, J. Snrg., 3T:.'l-12, Jati., 1230. 

Bowen has reviewed a total of 1,526 cases of wound dis- 
ruption and evisceration in the literature and included a 
study of 24 cases occurring in the Cedar.s of Lebanon 
Hospital in Los Angeles. His studies indicate that certain 
primary diseases such as cancer and operations on tho 
stomach and biliary tract predispose to evisceration. .A 
pre-operative condition which was poor and a po.st-oper- 
ativc course complicated by distention, vomiting and cough 
commonly were present. The mortality in eviscerated cases 
was from 16-75 per cent and intestinal obstruction a 
serious complication. — Dwight L. Wilbur. 


JIcNamara, W. L., Smith, H. D. and Boswell, C. S.: 
Refropcriloncal Fibrosarcoma. Am. J. Cancer, 38:63-72, 
Jan., 1230. 

Report of 8 cases of retroperitoneal fibrosarcoma which 
were encountered in 2500 routine autopsies. The authors 
point out important clinical features of these tumors 
namely that they are symptomless until they have reached 
inoperable proportions and caused damage to vital 
structures, they are unaccompanied by the degree of 
systemic toxicity or cachexia usually associated with ma- 
lignant tumors of corresponding size. The tendency to 
mctaslasi.s i.s small and the tumors are radio resistant.-— 
Dwight L. Wilbur. 


Turner, G. Grev: Some Xofes on Abdominal Injuries, 
lint. Med. J., 1:C72, A’o. 3138, April 27, 1230. 

Turner emphasizes the repair of the injured intestine by 
suture rather than by resection as the first line of de- 
fence. He points out that there are two things which must 
be avoided in suturing; one is the formation of a stricture, 
the other the construction of a diverticulum. The stricture 
can be avoided by suturing longitudinal and oblique 
a direction tran.sverse to the axis of the gut; 

by starting the suture at the 
extremities and working toa-ard the center. 
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The author does not advocate the resection of the 
wound, nor does he trim away any of the redundant 
mucosa as a routine. He furthermore cautions against the 
use of short-circuiting operations as a hasty emergency. 
Enterostomy should be studiously avoided unless the 
patient is under continuous care. In abdominal injuries 
one can scarcely imagine any condition in which it would 
be a primary indication. After the peritoneum is opened, 
there is no need to get rid of all of the blood, but masses 
of clot should be removed. In damage to solid viscera the 
main indication is to arrest bleeding, either by packing or 
by suturing as the case indicates. In locating the injury 
he points out the neeessitj' of carefully examining all the 
viscera, and the colon from the sigmoid to the cecum. The 
wounded intestine is usually more bulky and quiescent 
than other parts. Gunshot wounds are usually multiple. 
When confronted with a severe emergency the author 
stresses the superiority of the middle line approach. The 
source of hemorrhage is looked for and a search for 
injuries to the hollow viscus is made. — Maurice Feldman. 


Davis, Herbert H. and McLaughlin, Charles W., Jr.; 
Results of Treatment in Acute Appendicitis. S. G. O., 
T0:S-71S, J/orcA, lOiO. 

This study includes 963 cases of acute appendicitis, 179 
of which were ruptured. In 784 cases of non-ruptured 
appendicitis operated on immediately, the mortality rate 
was only 0.5 per cent. Consequently, the authors advise 
immediate appendectomy for patients with a non-ruptured 
acute appendicitis. 

In 93 cases of local spreading peritonitis, usually seen 
on the second day after the attack, 5 patients died, 3 from 
spreading peritonitis, 1 from secondary hemorrhage and 
one from a pulmonary embolus. Recommended treatment 
is immediate appendectomy rvith drainage, the peritonitis 
usually disappearing shortly. 

The most serious cases were in the diffuse peritonitis 
group, usually seen from the third to fifth day. Treat- 
ment is questionable, some surgeons believing in immedi- 
ate operation and others not operating until the symptoms 
clear un entirely. In 17 cases operated on immediately, 
the death rate was 60 per cent, while in 14 cases of de- 
layed operation, only 14 per cent died. The 10 deaths 
after immediate operation were due to peritonitis. In de- 
layed operation, which is recommended as a means of 
lowering the mortality rate, the preoperative management 
of the patient is important. The gastro-intestina! tract is 
given absolute rest and is decompressed by use of gastric 
suction, the fluid balance is carefully maintained and 
sedatives given. When the patient recovers from the 
peritonitis, he is sent home with instructions to return to 
the hospital in 10 or 12 weeks for appendectomy. 

Fifty eases of abscess were seen with four deaths. 
Abscess is best treated by drainage, care being taken not 
to break down the abscess wail as this might cause the in- 
fection to spread and produce fatal diffuse peritonitis. — 
Francis D. Murphy. 


Babkin, B. P., Komarov, 0. and Komarov, S. A.; En- 
docrinoloffi', 2C:U, pp. 703-716. April, 1610. 

Clinical as well as experimental physiological literature 
appear to suggest that partial destruction of the parathy- 
roid glands results in gastric hypersecretion and even in 
the formation of peptic ulcer. This, plus the fact that 
blood calcium plays an important role in regulating the 
excitability of the nerr-ous system, (including presumably 
that part which controls the actirdty of the digestive 
glands) stimulated the authors to study the effect of acti- 
vated ergosterol and of parathj'roid hormone on gastric 
secretion in the dog. 

Their findings indicate that: (1) activated ergosterol, 
when given daily to Pavlov-pouch dogs in doses sufficient 


to raise the normal calcium content of the blood serum to 
15.0 mg. per cent or higher, causes an inhibition of the 
nervous phase of gastric secretion provoked bv meals of 
bread, milk and meat respectively, (2) the inhibition of 
gastric secretion develops gradually in proportion to the 
degree of hypercalcemia produced, (3) the chemical p!ia-=c 
of gastric secretion is inhibited only slightly, if at all, and 
the gastric response to subcutaneous injection of histamine 
is in no way affected, (4) preliminary studies with daily 
administration of parathormone on gastric secretion in o 
dog with esophagotomy and a gastric fistula show that the 
volume of secretion (provoked by sham-feeding) and the 
total output of acid and of pepsin are diminished. 

The authors stress that their data must be regarded as 
of preliminary nature. They state, however, that the 
following conclusions may be drawm: (1) the nervous 
phase of gastric secretion is the first to suffer as the result 
of repeated administration of activated ergosterol or para- 
thormone, (2) ergosterol and parathormone do not act 
directly on the secretory cells in the way that histamine 
or some other chemical stimulants act, but through the 
nervous system— presumably through the parasympathetic 
system, (3) an important factor in the inhibitory influence 
of ergosterol and parathormone undoubtedly is the raised 
blood calcium concentration, 

A very interesting and thought stimulating comment is 
made by the authors when they discuss the close relation- 
.ship between parathormone, irradiated ergosterol and 
Vitamin D. They reason that if Vitamin D should influence 
gastric secretion, particularly its nervous phase, in the 
same way as irradiated ergosterol docs, then the diet in 
ulcer patients ought to be properly balanced with respect 
to Vitamins D and B. Vitamin B (essential for normal 
gastric secretion) should be diminished and Vitamin D (if 
it inhibits secretion as does irradiated ergosterol) should 
be reasonably increased. This problem, they add, needs 
further investigation. — David J. Sandweiss. 


Sleuth, Clark K. and Van Liere, Edw’ard J.: The 
Emptying Time of the Human Stomach After the Ad- 
ministration of Progestin. Endocrinology, SC:.l, pp. S3S- 
536, March, 1610. 

Progestin, a corpus luteum hormone, has been u.scd in 
gj'necological and obstetrical patients because of its in- 
hibiting effect on the motility of the uterine musculature. 
Because of the fact that all investigations to date have 
been restricted to the action of the hormone on the uterus, 
the authors studied its effect on the emptying time of the 
stomach in the human in an effort to determine whether 
the corpus luteum extract might have some general action 
affecting smooth muscle in various parts of the body. 

In four healthy young males the normal emptying time 
of the stomach was determined fluroscopically after a meal 
of Farina, water and 50 gms. of barium sulphate. The 
effect of progestin was then determined by injecting each 
of the individuals with 1 cc. of proge.stin in oil, intra- 
muscularly, twenty minutes before the intake of a similar 
meal. Each cc. of progestin contained one Corner rabbit 
unit in sweet almond oil. Several determinations at weekly 
intervals were made on each individual and the average 
was taken as expressing the emptying time of the stomach. 

The authors found that there was considerable indi- 
vidual variation in the response to progestin. They were 
of the opinion, however, that the net result was a failure 
to influence the gastric emptying time of the .subjects a.s 
a group. The net change of 2.4%, according to the 
authors, is within the range of the experimental error of 
the method. They state that “if it is permissible to use 
the smooth muscle of the stomach as the criterion, it ap- 
pears that progestin has but little effect on smooth muscle 
other than that of the uterus.” However, they suggest 
that in order to prove a definite specificity of progestin for 
uterine muscle, the effect of the progestin on smooth 
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inu?cl<' from various other parts of the body should also 
!«• studied.— David J. Siindwci.ss. 

McAlUU.lt. The Serum Choline Ceterasc in Jaundice and 
nireaMC of (he IJver. Quart. J. Med., Vol. fl, p. lOT, 
Jan., IPMh 

A study on 200 .subjects revealed that an association 
exist-s between low serum choline esterase valuc.s and liver 
disease. Normal adults showed an esterase of 51 to 121 
units (mean — 78) while in normal children (7 to 15 
years) the serum c.stera.sc w.a.s 71 to ICO units (mean — 
105). Where liver disease existed (hepatitis, cirrhosis, 
metastn.'^e.s in liver, hepatic jaundice) the choline esterase 
of serum in 70'i of the ca.se.s wa.s below 60 units (mean 
— .Id), Patients with miseellnneous non-hepatic diseases 
yielded values of I.T to I.OS units (mean— 71). The .author 
sumtests that determinations of the choline esterase in 
serum may be useful in dilTcrentinlinjr hepatic from ob- 
structive jaundice since in the latter the value.s are above 
60 units but in the former are below 50 units. A value 
below 50 units indicates that the liver has been damaged. 
— M. II. F. Friedman. 


Ai.r,x.tNnr.ii, W. F.: The Innervation of the Itiliary 
Syftem. J. Comp. Mcnrnl., Vol. 72, p. .1.7", April, JtliO. 

The study is based on detailed dissection and exami- 
nation of histoloRical preparations of human and cat 
biliary .systems. Extrinsic nci-ves arise from the ripht and 
left vafti and from the celiac plc.xu.s. In .some the phrenic 
nerves play a limited role in the innervation. In eases of 
biliary disease, the referred pain in the area of distribu- 
tion of the cervical nerves from which the rittht phrenic 
arises points to .olTcrent phrenic nerve fibres distributed to 
the Rail bladder. Small nerve pranclia, related to the para- 
.sympiithctic nerves, exist in the hepatic port.al and the 
walls of the Rail bladder and cystic and common bile ducts. 
Within the liver structure no nerve fibres wore obsorv’cd. 
The intramural plexuses of the pr.all bladder and bile ducts, 
nlthouRh less highly dei’eloped, arc similar to the enteric 
plexuses and probably function in the same manner. By 
the technic of nerve section and deRcneration it was found 
that the smooth muscle of the /rail bladder and biic ducts 
is innervated hv both sympathetic and parasympathetic 
nerves while the hepatic vessels are innervated solely 
throuRh sympathetic nerves. — M. H. F. Friedman. 


ItOtTo, A. II.: Mnliyaant Tumours Oerelopcd in the Di. 
ycslire .-{pparntus hy the Inejcsiinn of Fat .Sufustoiiccs, 
Oridnied hy Hratiny. Formation of Vlecrs and Malignant 
Tumours in the niaestire Apparatus hy Ingestion of Food 
u'ith Irradiated Cholrrlerin. (Spanish, English Snm- 
rrarirst. (lol. Inst. Med. Exper., .Vo. 47, p. 7S.o, and .Vo 
47. p. 407, I.o.l.S. 

Intcn.se pathoIoRy of the diRcstive tr.act was found in 
rats which had been fed irradiated cholcsterol-rich foods 
or else had had irradiated cholesterol added to the stock 
dict.s. The feeditiR of pure non-irradiated cholesterol was 
without eiTcct. Erosions and round ulcers appeared in the 
stomach and these Rradually developed into adenocarci- 
noma. Neoplasnis of (he liver were also common, the 
tumours formed havinR the structure of fusocellular 
sarcoma-. The development of the patholoRical condition 
wa.s slow and usually tooV 2 years. Similar results were 
obtained on rats rcceivinc heated (oxidized) fats per os — 
M. It. F, Friedman. 


ClttiKoiT. 1. E. ANP CONNTT.. C. L.: Production of CiV 

rtoti-s o/ the Livrr of the A'ormal Dog hy High Fot Diets 
i roc. Sec. Exp. IVwl. Med., To), 4", p. C;S, April. lO’O. 
Well nourished doRs were fed twice daily a hiph fat diet 
cm. hard and 7 pm. lean meat per hilo per dav. In ad- 


dition bone a.sh, salt mixture and adc<iuate vitamins were 
supplemented. Four dops died after 138, 2-lG, _9S and 38 j 
davroT^he diet. The livens of 3 of the does showed 
severe diiTuse fibrosis and all ’j' 

filtration. No conclusions were drawn.— M. 11. 1 . 1 neu- 


Feudman, M.; Protrusion of the Appendiceal Stump 
Following Appendectomy. Eadiology, Si:S71, May, 19M>. 

Feldman called attention to the clinical sipnificance of 
protrusion of the appendiceal stump that may occur subse- 
quent to appendectomy. The dilTercnlial diapnosis of 
orpanic disease of the cecum is al.so discussed bricfiy. Two 
cases under discussion were encountered in a roontpen- 
olopic study (with the aid of a barium enema) in a proup 
of 50 patients who had had an appendectomy. The defect 
is roentpenolopically demonstrated hy a nipple-lihe pro- 
trusion with a symmetrical indentation on each side of 
the nipple defect. — Ilohert Turell. 


Hatchette, S.: Mnliiple Dircrtieula of the Jejunum, 
Duodenum and Colon. Radiology, .71:577, May, 19^0. 

The author presented rocntpenolopic evidence of an 
unique case of multiple diverticula of the duodenum, 
jejunum and colon. The diverticula of the duodenum and 
jejunum and their relation to other parts of the pastro- 
intcstinal tract were observed fluoroscopically durinp the 
propress of the barium meal in the intestinal tract. The 
roontpenopraphic examination also demonstrated the di- 
verticula of the upper intestinal tract as well as those of 
the colon. A brief review of the literature dealinp with 
diverticula of the upper portion of the inte.stinal tract is 
also Riven. — Robert Turell. 


TepeRSOK, H. I.: Treatment of Carcinoma of the Rectum 
hy Elcctrocougnlation and Radiation in Sctcclcd Cases. 
Radiology, 3!,:G10, May, IPiO. 

For 4 years, Toperson employed clectroeoapulation 
followed by radium therapy in a proup of 26 patients with 
advanced inoperable carcinoma of the rectum. 

By de.stroyinp the tumor moss, a patent colonic tube was 
established and the need for a colostomy avoided. The 
author feels that clectroeoapulation of the neoplasm 
followed by the application of radium has also an inhibit- 
inp cfiect upon adjacent metastases. The method of treat- 
ment by clectroeoapulation and radiation is dc.-cribed in 
detail. Two men died within tin fir.ct year, and three 
durinp the second year. One patient has been alive for 
over three and one-half years. — Robert Turell. 


Houciiin, 0. B. AND Turner, C. W.: The Relation of 
the Anterior Pituitary to Rile Production. Endocrinology, 
2G:5, pp. fl2t-S23, May, 191,0. 

Data in the literature appears to indicate that the an- 
terior pituitary plays a role in fat metabolism, i.e., causinp 
a fatty infiltration of the liver and a rapid decrease in the 
blood fat of the rabbit and puinca pip. Since bile is also 
known to repulate fat dipcstion, especially absorption, the 
authors felt that it would be reasonable to postulate that 
some anterior pituitary factor mipht influence the rate of 
bile production. 


They therefore injected a series of 13 anesthetized puinea 
pips, each weiphinp from 300 to 4U pm. wnth 25 mp of 
anterior pituitary initial e.xtract. They found a definite 
rise in bde secretion extendinp from 4-8 hours. The 
averape hourly production of bile from 13 injected animals 
w-as o.4o ct as compared with an averape hourly pro- 
duction of 2.94 cc. in 7 normal animals— an increase of 

DO 


They are of the opinion that their data indicate that the 
anterior pituitary plays another role in fat metabolism in 
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fitltilao. When yolutions of dried vholc swine bile or 

• odium n-p!ycohyodcsoxycholate were placed in the stomach 

during' a quiescent phnsc contractions were produced. 
Tlieir introduction during a contraction phase, however, 
iisualiy produced inhibition of contraction. Introduction of 
plain water also occasionally produced inhibition. It is 
j> 05 .«ible that the production of contraction in a quiescent 
stomach may explain the relief of anorc-vin by bile. The 
mechanism of the action is not clear. — Henry J. Tumen. 


HousoN, H. J. ANn Mfnrini. .S. R.: "llclirf of 
rhrutnir Aiirmin ill flops iei(/i S\i\\thctic Vitamin liC: In- 
/Uiriire of "Filtrair Fnclnn." Froe. Sor. Exp. EM. ami 
.Mrd. .March, lOiO. 

Four dnsrs maintained on a diet conlaininc members of 
the n complex except BO developed hypoehromic, micro- 
cytic anemia within 120-135 dnys. One dot? was partially 
relieved by the addition of natural BG in dose.s of CO micro- 
prams 'Kilo/day. Similar correction of the anemia was ob- 
tained in the other 3 dops by the administration of the 
same dose of synthetic BG. In all eases a mild reticulocy- 
tosis followed the use of BG. In order to completely relieve 
the anemia produced by BG deficiency it was necessary to 
pivc adequate amounts of liver filtrate, contnininp non- 
adsorbablc "filtrate factor.s.” BG deficiencj’ not only 
produces anemia but also wciplit loss, listlessness and 
asthenia. — Henry J. Tumen. 


BnUNSCinvin, A. anp Scumit?., It. L.; "Eapidiiy of 
Paxxnffc of Chloride Ion from Elood Into Gaotric Juice of 
Stimulated Stomach." Erne. Soc. Exp. Biol, and filed., 
i-UVia, March, l!>i0. 

Chloride ion.s were “tapped” by makinp them radio- 
active. Studies were carried out on two dops with cannu- 
latcd pastric pouches and in two patients by means of 
pnstric juice aspiration. In the dops and in man the 
"tapped” chloride ions injected into the peneral circulation 
appeared in the pnstric juice in from 60 to 120 seconds. 
Such “lapped" chlorine ions remained in the peneral circu- 
lation for more than one hour and appeared in the pastric 
juice continuously durinp that time. — Henry J. Tumen. 


Fist, J,, Fuciis, F. and Mauk, J.; "Effect of Dcmxp- 
rorticostcrone on Pla.mia Volume in Intestinal Obstruc- 
tion." Proe. Soc. Exp. Eiol. and Med., i.1, A'o. .?, p. 514, 
.Uorcli, 1 . 040 . 

In control dops it was shown that the lonper the dis- 
tention 'of the small bowel continued the preater was the 
loss of plasma. This nveraped SSt'e after 4-G hours and 
550 'r after 18-2.3 hours. In four dops reccivinp desoxy- 
corticosterone it seemed that the hormone had the capacity 
to prevent loss of plasma and it was thoupht that de.soxy- 
corticosterone may counterbalance those chanpes respon- 
sible for plasma loss in intestinal obstruction. Althouph 
the use of this hormone at least partly prevented the de- 
crease in plasma volume ordinarily observed in dops con- 
tinually subjected to .small bowel distention, no prolonpa- 

tion of life occurred in the series of dops studied. Henry 

J. Tumen. 


Jnt.KS, EnwAur; .Massive Dilatation of the Common Bile 
Duct. Southrni Surpeon. P March, JPiO. 

Cystic dilatation of the common bile duct is penerally 
rvpardwi ns conpcnital but has been described .as idiopathic 
or acquired. It is more common in females and the ctiolopy 
i* unknown. The usual symptoms arc recurrent attacks of 
jaundice, pain in the upper portion of the abdomen, and a 
r-alpable tumor occurrinp especially durinp childhood or 
C.'irly adolc.scencc. However, jaundice, the most common 
sj-mptom. is not always present. The mo.st effective Ireat- 
t^rnt is primarj- anastomosis to establish as early as 


possible an adequate communication between the 
rract and the intestine with the additional excision or 
Tiartial excision of the cyst to reduce stasis. 

^ A report is made of a two year old child who 
the tisiial sj-mptoms. The palpable mass which <^^tcndc 
below thc enlarpcd ripbl lobe of the liver was lonpitudinal 
rather than transverse, was about 21c or 3 inches wide, 
not tender but fairly well fixed to tlio ' 

Uropraphv showed the kidneys normal hut the bladder 
surface nitered. At operation the mass was m^sed bat 
the ampulla of Vnter could not be demonstrated. The mass 
was anastomosed with the duodenum. At autopsy no 
normal communication was found between the duodenum 
and the cvstic cnlarpcmcnl which was taken to be the di- 
lated common bile duct and no communication between the 
ampulla of Vatcr and the extrnhepatic bile duets was 
found but the hepatic duct did open into the sac just be- 
vond the neck of the pall bladder, — J. Duffy Hancock. 


Mooney, J., Jn.: The Alppical Sipns and Spmptoms in 
Perfarated Peptic Ulcer. Southern Surgeon, PtlTP-iSO, 
March, IPiO. 

Twenty to thirty per cent of perforated ulcer.s come to 
operation incorrectly diapnosed because they do not pre- 
.sent the usual well-TCCopnixed sipns and symptoms. This 
variation may be due to a number of cau.se.s. The pain may 
be accentuated by irritant intrapaslric contents, a small 
amount of spillape may limit the siprns to a localized area, 
an ulcer on the anterior superior surface may direct the 
fluid to the ripht putter and simulate appendicitis, one on 
the posterior wall will rupture into the lesser peritonea! 
cavity and cause colicky pain like that of obstruction, 
ulcers on the preater and lesser curvature and at pastro- 
jejunal anastomoses will cause pain and ripidity in the 
left abdomen, and frequently after a few hours the initial 
severe pain temporarily sub.sidcs. This latter is especially 
true in the subacute or plupped perforations. 

However, in doubtful eases as well as the easily diap- 
nosed, there arc two cardinal symptoms, the onset of 
sudden sharp pain in the cpipastrium and, due to gravi- 
tation of the spilled fluid, bilateral tenderness on rectal 
examination. The.'C two fmdinps .should suggest the diag- 
no.sis. Shifting of pain in old gastric or duodenal ulcers 
should lend to the assumption of deep penetration or 
partial perforation. 

Two atypical ca.scs are reported — one simulating acute 
appendicitis and one intestinal obstruction. — J. Duffy 
Hancock, 


ZISKIND, Jos AND SciiAiTE.Ni!EnG, H. J.t Left Paraduo- 
denal Hernia. Southern Surgeon, P:175-17S, March, lOiO. 

Paraduodenal hernias are located about the duodeno- 
jejunal flexure, and are composed of small intestine pro- 
truding through a congenital or anomalous opening which 
is entirely within the abdomen. In the more common left 
paraduodenal hernia the sac is situated to the left of the 
ascending colon and is suspended from the transv'erse 
colon and mesentery — in the right paraduodenal hernia 
the sac is situated to the ripht of the ascending colon. 
While the hernias are usually post natal in origin it is 
possible that their development is based upon embryonic 
anomaly. The amount of contained small intestine is 
variable but the finding of omentum within the sac has 
not been reported. 

Autopsy findings of an unsuspected left paraduodenal 
hernia with its opening pointed to the right are described. 
— J. Duffy Hancock. 


Kf,-or.pr, L. F.: Surgical Manage- 

rffs”/ Disease. Southern Surgeon, 0:153- 

March, 

Increased knowledge of the physiology of the biliary 
system and technical advances in operative procedures 
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ISC'! 

Jr-J-t. P. P. 

rhnnpt? of tin- mucosrt wore found in .'J pationtp. Ulcer- 
ative ontrum (jnstritis was never observed. These finmncs 
do not ncree with the observations of European p;\thoIo- 
H«ls or with the theory of the pastritic oripin of chronic 
CTStric ulcer. Purpuric type chanpes, mucosal henior- 
rhape.s. pipment .vpot.s. hemorrhapic erosions were seen in 
•10 patients. The hiph incidence of these lesions in the 
ulcer-hearinp .stomach may have some sipnificancc.— R. 
Schindler (Courtesy of Biol. Ahst.). 


Van IdwiK, EinvAitn .1. and Si.i;ctii. Ci.auk K.: T/tr 
KffrrI of Fliiitli-J-Iriirl of h'rifol aiirf of Ergalnmino on the 
t'mptiivig Ttiite of the Hiitiwn Stomach. J. Phannaco}. 
an, I A-rp. Thera,,., CT(L’) .-CSO-^SS, l.OSP. 

Tlie normal paslric emptyinp lime tvjis determined 
nunroscnpicaliy in 9 he.althy younp oduU.s. Tlie test meal 
consisted of Ifi p. of Quaker Farina. Two cc. of fluid- 
extract of erpot caused an averape delay of 29.9 C'r in the 
p.nstric cmpt.vinp' in 9 .subjects. One mp. of crpotamine 
caused an averape delay of IG.-P.'r in 7 .subjects. The fluid- 
extract had a more pronounced effect than crpotamine be- 
cause the former contained all the alknloid.s of crpot, some 
of ivhich were stronper in their notion than crpotamine, 
and (he dose of the nuidc.xtrncl was more active than was 
(he do.'e of erpofnmine. The delay in pastric emptyinp 
produced by the crpot preparations was evidently due to 
direct inhibitory action on the pastrie musculature. — E. .1, 
Von Liere (Courtesy of Biol, Abst.). 


CONNOTATIONS 
H. J. Sims 
Denver, Colorado 

The oripin of iron therapy is lost in ancient history. 
Jinny referencc.s arc made to its use in hiblienl times. It 
was used in Chinn and Epj-pt in 2000 B.C. Pliny, born 23 
A.I).. who.se writinRS contained n mass of information on 
physic.', astronomy, fables and facts, reparded iron rust 
ns a most valuable remedy for the undernourished. Its 
mo<lc of administration is more intcrostinp than its his- 
torical introduction. The wearinp of amulets around the 
extremities and pcntlnlia was common and in extreme 
r.i.«os liic licad was .shaved and upon it a flat piece of iron 
Was placed. In this manner it was believed that iron svas 
ab'or!ic<! and imparted strenpth to tlic blood. Dried blood 
Was niixcil with man.v inpredients such a.s fats from 
v.srious animals and powdered bonc.s. Dried blood added 
to the fat of eunuchs was thouplit to be vorj- beneficial. 
Blood mixed with the clunp of crocodilc.s, powdered bones 
from mummies, and menstrual blood was e.sfen at the dis- 
ervtian of the individual. Mummies were actually imported 
from Epj-pt for this purjiosc. Followinp a severe loss of 
blood. Riehelieii, a famous . French .statosm.sn who lived 
ir>t’.1-IdI2 took freely of a decoction made by di.'solvinp 
horse dunp in wine. 

In ITfiG, Uillarj- described a condition which he termed 
opiiffiofi/e.s eiu-oniea. In IKSO, Sir Patrick Manson pave the 
di'ta..e the name of sprue. Before the time of Uillarj-, 
•lohn Brickel. a physician in Dublin* dc-'^cribed the same 
condition under the name of white flux. 

In 1S99, Meltxor of New York, c.sllcd attention to a 
Fact that paralj-.sis in rabbits occurred after intracerebral 
injection of mapnesium sulphate. At a later date, he per- 
sund«l Dr. Ilaulmld at the Harlem HospiUnl, Dr. IVillj- 
V 'T ■''* Hospital, and Dr. .loscph Blake at 

the r.onteyeit Ilospil.nl to induce anesthesia by injection 
of .1 solution of mapnesium sulphate in the spinal canal. 
In iV. Bhake's case, appendectomy was performed two 
hours after injection. The patient remained eomatose for 
sixteen hours. N’p evidence of sensation could be obtained 
for twem.v-eipht hours. In 1904. Dr. .lohn B. Murphv 
auvue^l mtraspin.nl injection of mapnesium sulphate fo'r 


tetanus because of ibs inhibitinp both afferent and efferent 


nerve jmnuJfcs, 

Dioiicoridcs. n Greek Army Surpoon under ^cro, was 
the founder of materia mcdica. No attempt xvas recorded 
to improve it. Approximately ninety drups he menttoned 
find a place in the pharmacopeia. , . . - 

Aristotle, a pupil of Plato, pave the first information 
on embryoiopj- of the chick’s heart. He .also coined the 

term, aorta, _ , ■ • _ 

Bchrinp, who discovered antitoxin, ivas not n physician 
and neither was Pasteur. 

Beil is considered the actual founder of psychiatry. 11c 
demonstrated that definite areas in the brain controlled 
certain portion.' of the body. In 1805 he csinbiished a 
journal dealinp entirely with mental disc.asc.s. 

Durinp the nineteenth century, llcinroth's knowlcdpc of 
mental disease was associated with Biblical tcaciiinps. Ho 
taupht that madnc.ss represented sin arnl that mental 
health denendod unon an individual’s reverence toward 


God. 

The term, ilfesmcrmn,, is derived from Franz Anton 
Mosmer, who was an imposter. His demonstrations ap- 
peared in public. His patients joined hands around a 
chaldron and each was touched w-ith his mnpic wand. In 
18-11, Braid introduced the term h}/p„othm. 

Aristotle who lived .’122-384 B.C., in his writinps states 
that man has more teeth than woman and that this dilfer- 


ence exists in other .animals. 

In 1862, J. Martin Charcot established the preatest 
ncuroloptca! clinic of his day at Snltpctrierc. He discussed 
the orpanic point of view of nervous manife.stations. 

The word pnrpvra is derived from a Greek word dc.sip- 
nntinp a purple fist. For many years, the term wa.s used 
to denote any eruptive purple discoloration. It was for a 
time classed or confused with measles. Durinp the year 
1700, a few observer.' noted the presence of purpura in 
the absence of fever; this necessitated its removal from 
the exanthemata class and restricted its use. 

In 1090, wliich was thirty-five years after Mayerno’s 
death, a posthumous edition of his c.-isc records were 
collected and publi-slicd under the name of Praxis Mcdica; 
they conipri.scd twenty-three volumes, Concorninp the 
treatment of epilepsy, he advised the use of one dram of 
dunp from a while peacock, dissolved in four ounces of 
wine; this remedy wa.s also a favorite for anemia. He 
must have considered the iipht of the moon as an aid in 
trc.atmcnt as epileptics were eon.sidcrcd lunatics (derived 
from /ana, menninp the moon). Repardless of his thoupht, 
he advised th.at the decoction be piven four hours before 
dinner on the Inst da.v of the full moon. 

Aspasia, a woman physician who lived durinp the second 
century A.D., limited her practice to pynccolopy and ob- 
stcterics. She discu.sscd the treatment after removal of a 


uiju leiu.s, suppressea menstruation, prenatal care, mal- 
positions of the utcru.s, .vtorility, and methods of preven- 
tinp conception. In order to induce a necessary abortion, 
•she advised the patient on the thirteenth day following 
her mi-ssed menstruation to bo subjected to violent exer- 
cise, lifting of heavj- objects, hot douches, hot sitz baths, 
poultices to the abdomen; she also advised drinking of 
large quantities of tea and infusions from herbs. The 
fetus was supposed to he dead at the end of the fourth 
month; at thi.s time the patient would abort. 

Henri de .Mondiville, who died in 1320, published a text 
book of anatomy. The chronological arrangement of his 
t^ex-t was .similar to preceding anatomists. He believed the 
human .'keleton consi.sted of 202 bones and 75 nerves. He 
described the female breast as composed of veins, arteries 
and spongy fiesh; within the spongj- flc.sh were numerous 
cavities filled with .=oft white flesh in which miik was 

Sth win' Tb-^ connected 

vhich m effect stipulated that food for a new-born infant 



322 


American Journal of Dicestitc Diseases 


Volume VIl 
Kumbur * 


should not differ from that provided for the uterus. The 
result of such reasoning led to the belief that menstrual 
blood was carried to the breasts and transformed into milk. 
Considerable importance was attached to the location of 
the breast for various reasons. They were near the heart 
so that they could easily be warmed; their thickness main- 
tained natural heat to the thorax and thus warmed and 
strengthened the stomach. 

Mondino de Luzzi, who died in 1326, in his tex-t book on 
anatomy, according to Pilcher, gave directions for closing 
wounds in the intestine. The lips of the wound were to be 
drawn together and large ants were forced to bite through 
the approximated edges. The head of the ants were then 
to be decapitated. 

Jacob Berengario da Carpi was professor of Anatomy 
at Bologna. He first described anastomoses between the 
portal vein and the inferior vena cava. His description of 
the thjTnuE, seminal vesicles, and the arytenoid cartilages 
of the larj-nx was fairly accurate. He denied the existence 
of a middle ventricle of the heart and the existence of a 
multiple chamber in the uterus, a theory in vogue at that 
time. 

Nicholas Massa was the first anatomist to give a fairly 
accurate description of the prostate gland. He died in 
1569. 

Mrs. George Washington's only daughter, Patsy, was 
an epileptic. In 1769, Mrs. M'ashington permitted Patsy 
to wear an amulet of iron to forestall future attacks. 
George Washington’s reply to suggestion of Colonel Lear 
that he take medicine for a cold was: “Let it go as it 
came.” It is recorded that he contracted the cold which 
led to his death in December, 1799, on his return from one 
of his nightly concubinal visits. 

Thomas Willis, who lived 1621-1675, described the circle 
of Willis and taught that the cerebellum was the center 
of vital activities. He described certain clinical conditions 
now recognized as paresis. He also reported a case of 
cardiospasm in 1672. 

Dr. Guillotin, a practitioner of Paris, became exasper- 
ated at the cruel method of executing criminals; he be- 
lieved that too much distinction in capital punishment was 
drawn between the common people and aristocrats. He 
proposed in 1789 a machine known as the guillotine that 
all might be subjected to similar treatment. Sheep and 
dead criminals were used to determine the degree or angle 
the knife should be set. The first victim was a street 
robber who was detained for two months until the machine 
was perfected. 

Sprays in the treatment of throat and nose diseases 
were devised in 1872 by an American named Sass. A nasal 
saw for removal of septui spurs was devised by an Amer- 
ican pioneer in rhinology in 1881. 

Green of New York, in 1842, was one of the first to 
successfully introduce drugs into the larynx. He was a 
prolific writer. In 1849 his text on pathology and treat- 
ment of croup appeared. Three years later an article on 
the surgical treatment of polypi of the larynx and edema 
of the glottis was published. In 1846 he edited a text book 
on diseases of the air passages. In this edition he de- 
scribed the methods of direct application of drugs to the 
vocal cords and the removal of larj'ngeal growths. The 
profession here and abroad accepted his statements with 
doubt, but so great was criticism among his colleagues 
that he was rejected from the medical society. He is now 
credited as the father of laryngology in America. 

Mesue, who lived 777-837, wrote the Antidotarium, an 
essay covering what was known of common diseases and 
their treatment. His teachings remained prevalent for over 
two hundred years. He mentions the use of an anesthetic 
sponge which he named consolation. The sponge was 
soaked in a boiling concoction composed of mandrake, 
vinegar and poppy juice, and the patient was instructed 
to inhale the vapors. He recommended this as a remedy 
for relief of pain and especially for a woman in labor. 


Phazes, an Arab who lived from 860-032, is thought to 
be the first to recognize measles and smallpox. He dis- 
tinguished them from other eruptive diseases. He governed 
the sixty hospitals in Damascus, hut in spite of his 
acumen as a diagnostician, died blind and in poverty. 

An Anglo-Saxon Materia Medica appeared in 900 A D 
It was known as the Leech Book of Bald. Whether Bald 
was the author or an anonj-mous name is not known. The 
'vord Leech was an old name for doctor. The use of drug.s, 
their indications and formulas were all legendniy. As an 
example: The name of Lazarus was written in'wax and 
tied to the bottom of one of the feet of a mother in labor. 
It was thought to shorten the time interval because 
Lazarus came quickly out of the tomb when called. The 
use of drugs was associated in all instances with holy 
water, prayers, or other magical phenomena. 

Dr. Philip Madison Shepard founded the first medical 
school of Alabama in 1852, During the first three years 
of its existence he taught all the classes. His oldest son, 
John, was placed on the faculty at the ago of eighteen. 
Three years later a second son joined the faculty. In 1860 
the third son became Professor of Obstetcrics. His daughter 
was graduated from her father’s institution hut did not 
undertake the practice of medicine. She probably was the 
first woman of the South to be honored with a medical 
degree. Sheperd in a controversy with colleagues over the 
cause of death of a negro woman exhumed the body and 
performed an autopsy in the presence of his students. His 
finger was accidentally cut during the autopsy procedure, 
septicemia developed, and death followed within a few 
days. 


Beskedka, a., •et Gross, L. 

Epithelioma Experimental de I'cstomac. Immuni- 
sation par voie Inlracutancc. Ann. Inst. Pasteur 
[Pam] 02(S);2S3-S5S, 1939. 

The rabbit stomach shows a marked receptivity for the 
epithelioma of Brown-Pearce. A short period of incubation 
precedes the appearance of the epithelioma of the stomach 
which manifests itself by a tumor, more or less "volumi- 
nous, localized at the point of inoculation, in nearly half 
the cases, the tumor is accompanied by metastases in the 
internal organs. Rabbits which had absorbed tumors inocu- 
lated intracut. showed a solid immunity against tumors 
inoculated into the stomach. — H. Pettit (Courtesy of Bioi. 
Abst.) . 


JlEiSELAS, David A. 

The Prognostic Vnlne of Cholesterol Partition Studtj. 
Rev. Gastro-enterol., e(5):iil-ii3, 1939. 

Persons with degeneration of the liver show marked 
lowering of cholesterol esters in relation to cholestcrol.— 
G. H. Chapman (Courtesy of Biol. Abst). 


Loewenbebg, Samuel A. 

The Anemias Versus Gastro-Intestinal Disease. Rev. 
Gastro-enterol., e(5J:402-All, 1939. 

A brief discussion of the relationship between gastro- 
intestinal diseases and various anemias. — G. H. Chapman 
(Courtesy of Biol. Abst.). 


Lozinsky, E. and Gottlieb, R. 

Substitute for Bile Salt for Administration with Sub- 
stances Possessing Vitamin K Activity. J, Biol. Chcni., 
(Baltimore), 133:SS5, April, 1940. 

"Vitamin K and substances possessing "Vitamin K ac- 
tivity are absorbed from the gastro-intestinal tract only 
in the presence of bile or bile salts. If this is due to a non- 
specific factor of high surface-activity a substance such as 
dioctyl sodium suKosuccinate which is non-toxic and highly 
surface active would promote absorption of 2-methyl-l, 
4-naphthoquinone equally as well as bile salts. This was 
subjected to experimental test and found to be the case. — 
Ira A. Manville. 
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Analysis of 256 Gastroscopies Performed at Bellevue Hospital 


By 

JAMES FLEXNEn. M.D. 
nnrf 

ALFRED FLEISHMAN', M.D. 
NKW yOIlK. vr.v! YOIlK 


I N’ the past nine months 2r>G examinations with the 
flexible ^astroscope (1) were performed on 237 
patients at Bellevue Hospital. Chronic frastro-intesti- 
nal complaints in all patients and onset of dipestivc 
s.vmptoms in patients over forty-five years of ape were 
con.sidcred to be indications for >r,astroscopy. 

Table I shows the incidence of the various lesions 
encountered in our series. Chronic (superficial, 
atrophic or hypertrophic) gastritis was included in 
the diaKnosis even though it was a findinR .a.ssociatcd 
with the primary diagnosis of ulcer, carcinoma, or a 
more prominent form of pastritis. When the secondary 
diapnosis of paslritis was e.vcludcd, the flpures still 
show a 50'^ incidence. The clinical sipnificance of 
pastrilis with consideration of certain ctiolopical .and 
therapeutic measures will bo considered in a subse- 
<iuent paper. It is worthy of note at this time, how- 
ever, that severe hypertrophic pastritis was the most 
common typo found in patients who had been subjected 
to pastric surpery and those havinp partially resected 
stomachs showed less pronounced chanpes than when 
pnstro-enterostomy was performed. 

In si.xtoen casc.s of pastric ulcer seen, corroborative 
rocntpcnolopical evidence was present in fifteen, and 
operative confirmation was obtained in three patients. 
Two pastro-intcstinal series failed to demonstrate two 
ulcers which were twice seen on pastroscopic exami- 
n.ation. The ulcers were on the los.scr curvature, one 
appearinp on the anpulus, and the second about three 
centimeters above. They appeared shallow throuph the 
pastro.scope, but were still present on the .second e.v- 
nmination nineteen days later. In another case X-ray 
diapnosis of duodenal ulcer and larpo ulcer of the 
posterior wall of the stomach was made. On pastro- 
.'cnpic examination the larpe posterior wall ulcer was 
seen ,ns well a.s a smaller ulcer directly opposite on the 
anterior wall. Operation revealed both pastric ulccr.s 
with .scarrinp of the duodenal bulb from previous 
ulceration. 

On six occ.asions X-ray diapnosis of ulcer was made 
when p.-istroscopy failed to demonstrate the lesion. In 
two p.iiicnts the scar of an old ulcer was seen at the 
site described b.v the roentpenolopist, and superficial 
P.astritis was found to be present. Two patients had 
ulrcr.< on the lesser curvature of the antrum, which 
could not be visualired, and another an ulcer of the 
lesser curv.iture of the body, near the posterior wall, 
which was not seen by pastroscopv, but confirmed bv 
operation. 

In the twelve patient.s in which the diapnosis of 
malipnant lesions of the .stomach was made, in only 
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two was the lesion subsequently demonstrated to be 
benipn in character. One of these presented a dead- 
white appcar.anee with fiery red strcak.s on pastro- 
scopic examination, and the entire mucosa appeared 
stiff and the stomach was difficult to inflate. Diapnosis 
of ditfu-se carcinomatous infiltration w.as also made by 
X-ray. At operation the .stomach appeared normal but 
histoiopical examination revealed a diffuse infiltrative 
p.i.stritis. The patient was luetic and had received 
.specific theimpy which has been continued since oper- 
ation. The patient is now ambulant and has survived 
for six months. In the other instance a stiff, fixed de- 
formity of the anpulus and a small ripid pyloric open- 
inp supRcstcd the pastroscopic diapnosis of malip- 
nancy. X-ray e.xamination had revealed a greatly 
shortened lesser curvature with a fixed narrowing of 
the pyloric canal, also suggesting the diagnosis of 
possible malignant infiltration of the antrum. On oper- 
ation the lesser curvature of the antrum was greatly 
shortened by scar tissue, which extended in a linear 
fashion down the anterior wall and caused the de- 
formity of the anpulus. A large ulcer with a hard 
fibrotic base and margins was present on the le.sser 
curvjiture of the antrum. This was in one of the 
recognized blind spots for the pastroscopist. The 
freshly re.sected pylorus revealed a greatly thickened 
sphincter and the opening was so small that a one 
centimeter diameter probe could be introduced only 
with force. Histological examination showed the lesion 
to be a benign ulcer with extensive scar formation. 

On five occasions the pastroscopic diagnosis of 
g.istric carcinoma proved to be an important supple- 
ment to X-ray findings. One of these patients had been 
unsuccessfully X-rayed because of weakness, but a 
later attempt resulted in a report of a normal stomach 
with ulcer of the first portion of the duodenum. 
Ga.stroscopy re\-ealod a necrotic, bleeding ulceration on 
the posterior wall near the cardia, which was con- 
sidered to be malignant. The patient was transferred 
to a home for chronic diseases and six months later 
pastroscopic e.xamination and X-ray revealed a mass 
in the .stomach. In the second of the.se cases. X-ray re- 
ported a persistent defect in filling of the gastric 
fornix, indicating neoplastic infiltration, while on 
R.a.stro.scopic e.xamination a large, irregular, bleeding, 
well circumscribed mass was found on the greater 
curwature at the fundus, and an area of thin mucosa 
was observed opposite this lesion on the lesser curva- 
ture near the cardia. The mass was ag-ain seen one 
month later. The patient’s general condition did not 
permit operation. He was transferred to a hospital for 
chronic diseases from which he signed his release 
three months later even though he was still bedridden. 

In another instance X-ray reported normal stomach 
and duodenum, while pastroscopic examination re- 

323 



324 


Ajiericak Jouenal of Digestive Diseases 


VoLi\M)r VII 
Numreh fi 


vealed a Jarge nodular mass on the greater cur\’ature 
near the fundus. At operation the mass was found 
vith metastases to the liver and Ij-mph nodes. The 
fourth case was thought to have neoplastic involve- 
ment of the stomach on first X-ray examination. A 
repeat examination four months later described a 
marked incisura of the greater cur\’ature of the body 
of the stomach with ulceration of the opposing lesser 
cun-ature. Gastroscopy at this time revealed a finger- 
like protrusion from the posterior wall of the body of 
the stomach with a reddened irregular infiltration at 
the base. A diagnosis of gastric carcinoma was made. 


Table I 


Gastroscopic Findinijs ! 

1 

1 

j. 

No. Vis. 

e* 

No. Pta. 

Normal 

22-2 { 

222 

24.4 

se 

Mucosal, bemorrhages. 
hemorrhagic erosions. 

1 




pigment spots 

5.6 i 

5C 

9.2 

22 

Gastric nicer 

7.1 ; 

71 I 

6,7 

16 

Sequelae ulcer 

1.4 i 

14 1 

2.1 

1 5 

Chronic nonspeci6c 1 

gartritis (total) I 

41.8 

418 ! 

1 

i 59.6 


A. Chronic Bnperfieial 1 

31.0 

320 , 

[ 29.3 


JB. Chronic atrophic ! 

C. Chronic b 5 *per- 

18.6 

335 1 

17.7 

: 

trophic 

1 17,2 

172 

13.0 ; 

i 31 

Gastric syphilis 

Q.3 1 

! S 



Gastric lyjaphosrann- 
ioma (Hodgkin’s) 

0.2 

2 



Benign tumors 

2.2 

^ 22 

1.2 

3 

Gastric cartinoma 

1 

1 

5.0 

12 

Lymphoblastoma 

' 0.1 

1 > 



Congenital diverticulum 

j 0.3 

3 



Diaphrasinatic htraU 

' 0.2 

2 



Port-operative stomach 

8.0 

i 80 

6.7 

16 

Accidents 

0.3 

1 3 

0 

0 

Examinations at- 
tempted but not 

i 

! 



successful 

3.4 

, 

) 2.5 

6 

Examinations made 
but not satisfactorily 

i 

! 

' 12 

! 

1 5.0 

12 


Laparotomy revealed a mass high up in the stomach 
with metastases to the liver. 

In the fifth case the patient had been operated on 
for the perforation of an ulcer on the greater curva- 
ture of the antrum, five months before. The diagnosis 
at that time had been 'benign ulcer’ with perforation 
and simple closure was done. On the patient’s re- 
admission to the hospital, X-ray e.xamination revealed 
a filling defect at the site of the former closure. The 
possibility of neoplastic changes was suggested, but 
the differentia! diagnosis could not be made from a 
simple infolding of the mucosa at the previous oper- 


ation. Gastroscopy revealed a nodular bleeding mass 
protruding into the lumen of the stomach and e.xtend- 
ing across the greater cun-ature, limiting the antrum. 
The floor of the antrum was gray and nodular and a 
black suture was evident. Diagno.sis of carcinoma of 
the antrum was made. Operation and histological 
study confirmed this diagnosis. 

On one occasion roentgenological e.xamination sug- 
psted carcinoma of the pyloric antrum. GBSlroseopic 
impression was that of normal stomach. Repeat ex- 
aminations by both procedures resulted in the same 
divergence of opinion. The patient has no anemia, 
weight loss, or digestive disturbance. Free hydro- 
chloric acid was present in his gastric secretion and 
he has continued in good health for eight months, but 
is still under obserx-ation. A similar problem occurred 
in a young man follmving complete colectomy for ulcer- 
ative colitis. X-ray revealed a scalloping of the greater 
curvature of the body of the stomach, which was inter- 
preted as being a carcinomatous infiltration. Gastro- 
scopy revealed a normal gastric mucosa. The patient 
has continued in good health for seven months. 

JIucosal hemorrhages were found in two patients to 
account for previously unexplained hematemesis. In 
one of these cases the gastric mucosa was markedly 
atrophic and was studded with yellow nodules one-half 
centimeter in diameter. The bleeding area was found 
on the posterior wall. This patient had pulmonary 
tuberculosis and a tentative diagnosis of gastric 
tuberculosis was made. Operative confirmation of this 
diagnosis has not been obtained, but the patient is 
being followed. 

The small benign-appearing nodules seen in three 
patients could be demonstrated by X-ray in only one 
case. These lesions, according to Schindler (1), are 
usually benign fibromata, and were found in the 
antrum in all instances. None of these patients have 
come to operation or autopsy but are under obser- 
vation. 

SUMMARY 

Gastroscopic findings of 256 examinations per- 
formed on 237 patients are recorded and discussed. 
The incidence of various lesions as described by 
Schindler are found to closely approximate his per- 
centages. The analysis of the results further empha- 
sizes the importance of gastritis in patients with 
chronic gastro-intestina! complaints. This finding is 
particularly important in explaining the persistence of 
sjTnptoms post-operatix-ely. The contributions obtained 
from gastroscopic examination in patients in the 
cancer age makes its inclusion imperatix-e in the rou- 
tine diagnostic study of this group. 


1 . 

2 . 

3. 


Schindler, R. : 
Riid, pp. 130-2 
SchindJer, R.: 
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The Management of Acute Cholecystitis 


JiV 

J. EDWARD BERK, M.D., M.Sc. (Mcd.)-f 
PjrlLADELrjIIA. rENNSyi.VAN'IA 


rpHE mannKement of acuto cholecystitis occupies to- 
Iday aj)j)roxinjato].v the same position occupied by 
the tnanagement of acute appendicitis some AO years 
ago. Opinion, both medical ami surgical, is widely 
split into essentially two schools : one, demanding that 
acute cholecystitis he considered ns an intra-abdominal 
surgic.al emergency requiring operation ns soon as 
possible; the other, contending that in most cases the 
disease will subside and that operation should be 
postponed until the interval or chronic stage after 
subsidence has occurred. It is the purpose of this 
prc.sentation to review the arguments and the results 


Table I 


fiin'dcncr of gall i 
cholceiiatitis 

bladder ■ 

stoncx ill cases < 

of acute 

AutJior 

Year 

Ca«<^ 

Number 

with 

Stonc-t 

I’er 

Cent 

Haurriciirtner 

1920 

319 

SOS 

96 

I’nvll («) 


45 

41 

27.7 

Upihuu «) 

1935 { 

20 

19 

95 

Tarlot (50) 

[ lose i 

129 

122 

04 

^Ve)fl^on and Delh<‘n« 
Kmt (60) 

1936 

1221 

1122 

91.9 

(ttvrffltre) 

Urcfifh and XoDinjrcr i 
f6I) 1 

193C 

! ; 

1 220 ) 

214 

93.4 

Walters (2) i 

1 I03T 

76 


04.7 

Kuflath (3i> j 

ISST 

90 

f‘0 

1 92 

Tfittrn (<7) ' 

' loss 

1 100 1 

1 ‘6 

76 

rtnnojtr (45) 

i 15SS 

274 

2fi«i 

9S 

Onihom, n. K. (U) 

j ia3!> 

5 C3 

50 


I^raneh (16) 

j 1939 

j n-' 

5*2 


Carter. CtrtHrne and 

Twl« (50 

] J939 

i .1 

511 

f9 

tV.man (11) 

; 1930 

1 


too 

WaUm and SntlJ (IT) 

i 1010 

j tos 

41^* 

95 

Culler am! Zolllnrer 
<Tl 

f 

1940 

i 

123 

JJ5 

93.5 

(f) 

! ipio 


) 

1 

90^ 

Averape | 

3sr.:t 

S S5TS 

92.5 


advanced by both sides and from thc.se to justify an 
individu.ilired, liberal, middle-of-the-road attitude. 

It is a prerequisite to the evaluation of any proposed 
plan of trc.almonl to first appreciate something of the 
I'.sthologic-physiology of the condition to be treated. 

f’ot/iofrcnr.sis. There is today almost universal agree- 
ment th.at acute cholecystitis is primarily dependent 
upon an obstruction to the outlet of the gall bladder 


I- i>fr.r 

Graticatc nf t>;«> Unlrcnitx cf 

A5«i<!»nt („ r.i,tro.«,tfrt>l£TT. Cr»dira!« llorrit, 
■ ' i.t-' avtc. u. ipie. 


(1, 2, 3, 4, a, G, 7, 8, 9, 10, U, 12, VI 14, 15, IG), In 
over W per ’cent of case.s the obstructing agent is a 
calculus impacted at the neck of the gal! bladder 
(Table I). The association between acute cholecystitis 
and impacted calculi is even more striking when it i.s 
noted that at (he Mayo Clinic between 1935 and 1938 
there were only 8 case.s without stones (li). Kuither- 
more, G.d per cent of the cases of common duct stones 
encountered at the Sfayo Clinic revealed no stones in 
the gall bladder (181. In some instances, then, in 
which the gall bladder is found not to harbor stones 
after an attack of acute cholecystitis, it is probable 
that a stone was present but w.a.s e.vpeJIcd into the 
common duct. 

The okstruction closes off the egrc.s.s of bile, causes 
an accumulation within the gall bladder of its normal 
secretions, and thereby a gradually progressive dis- 
tention of the organ. As the distention proceeds the 
vessels and lymphatics in the wall are compressed and 
pressure is e.verted on the rich vascular ple-xus .about 
the cystic duct. On the latter, in addition, is exerted 
the pressure effect of the edema about the site of ob- 
struction and, possibly, pressure from the impacted 
calculus itself. As a consequence of these X’arious 
changes, the vascular supply to the gall bladder is 
injured and there may then follow ischemia of the 
wall, necrosis, gangrene or perforation. 

Despite the experiments .and teachings of Rosenow 
(19) and Rehfuss (20, 21) it is agreed by the ma- 
jority of workers today that infection plays but a 
secondary role to the primary ischemia in the patho- 
genesis of acute cholecystitis (1, C, 8, 9, 13, 22, 23, 24, 
29). Damage to the gall bladder or interference with 
its blood supply has been demonstrated as a prerequi- 
•sito to the production of e-xperimental cholecystitis 
(25. 26). Histopathologic studies of the gall bladders 
in acute cholecystitis have failed to reveal infectious 
lesions (G, 9, IS). Microscopic examination of the 
gall bladder fluid shows a paucity of white blood cells 
(C, 9, 13, 29), .and in the opinion of Andrews the 
exudate in what is commonly termed "empyema” is 
really, in many cases, precipitated calcium carbonate 
and chole.sterol. Although positive cultures are more 
commonly obtained in acute cholecystitis than thev are 
in chronic cholecystitis (15. 27, 28. 29), the average 
findings in large seric.s of both type.s yields positive 
cultures in no greater than 35 per cent (13, 22, 23, 
24). Furthermore. Bocku.s, Willard and Metzger (24) 
.'octired their greatest percentage of positive culture.^ 
in non-functioning gall bladders and concluded that 
infection wa.« secondaiy to an obstruction from a 
calculus. 


..... ....... cnanges to app 

after a stone ha.s become impacted will varj- with 
completeness of the obstruction and with the a 
lomical arrangement of the blood vessels in the ir 
vidual case. Evidence of gangrene in patients on 
ated on tnthin 48 hours after the onset of ac 
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Table II 

Clinical course of acute cholecystitis 





Period 

of 

Observation 

1 

1 ImDroved or 




! Subsided 

Author 

Year 

Ca^es 

No. 


Ix)ve (52) 

2929 

G3 


60 1 

87.0 

Zinninger (53) 

1932 

54 

1-12 days 

20 j 

37.7 

Taylor (30) 

193G 

129 

2 days 1 

49 ' 

37.9 

Kunath (31) 

1937 

49 

7.6 days 
(average) i 

32 

65.3 

Smith (54) 

1938 

184 

2 days or j 
more 

324 

66.6-f* 

Pennoyer (43) 

Carter, Greene 

1938 

241 

. 5 da^'s 

(average) 

210 

87.0 

i 

and Twiss (34) 

1939 

316 

18 hours 

36 

12,0 

Cutler and 
Zollinger (7) 

1940 

235 



i 212 

90.0* 

Average 


1277 * 


1 743 

58.1 



(Ml it j 


(707) 

(73.5) 


•Approximation only. 

{Excluding cases of Carter, Greene and Twiss which were observed only 
18 hours. 


symptoms have been reported by Taylor (30) in 5 out 
of 19 cases; by Kunath (31) in 1 out of 6 cases; bj' 
Graham and Hoefle (32) in 6 out of 51 cases. Stone 
(33) cites a case with total gangrene 7 hours after the 
first pain. Graham and Hoefle (32) found 19 cases of 
empyema out of 51 eases in which the patient was 
operated on within 48 hours after the onset. Kunath 
(31) encountered perforations in 2 out of 6 cases and 
Graham and Hoefle (32) in 3 out of 51 cases in which 
the patient was operated on within 48 hours after the 
onset. Carter, Greene and Twiss (34) report a perfo- 
ration incidence of 14.8 per cent in 81 cases in which 
the patient was operated on within 48 hours after the 
onset and list 1 case with perforation and peritonitis 
2 hours after the onset. 

Clinical Course. To gain some idea of how many of 
the patients may be e.xpected to get well spontaneously 


Table III 

Incidence of empyema of the gall bladder in acute 
cholecystitis 


Author 

Year 

1 

! 

Cases 

Number 

with 

Empyema 

Per 

(Tent 

Mentrer (16) 

1 j 

' 1932 1 

i 134 

43 i 

32.0* 

Zinningcr (53) 

i 1932 

S9 

16 1 

18.0$ 

Smith (55) j 

' 1933 ( 

201 

IS 

S,9 

Pratt (49) ' 

1933 J 

120 

30 

25.0 

Kunath (31) 

1937 ' 

90 

37 

1 41.0 

Smith (541 

1938 1 

356 

.. 

! 33.3 — • 

Graham and Hoefle 
(32) 

19SS 1 

100 

i 30 

SO.O 

Koster and Kasman 
(56) 

1939 

341 

' 41 

' 12.0 

Carter, Greene and j 
Twiss (34) 

1939 

S74 

117 

20.4 

Average | 

i 

1423 

273 

19.1 

(Empyema alone) ' 

i 





•Eapycraa, imngrcne or perforation. 
♦Empyema with jranCTcne or rupture. 


and how frequently the more common complications 
occur, an analysis of a series of reports of acute 
cholecystitis was undertaken. In Table II it will be 
seen that even e.xcluding those patients with acute 
cholecystitis obser%-ed only 18 hours, no more than 75 
per cent of patients will undergo spontaneous sub- 
sidence or improvement under a consen-ative medical 
regimen. It is questionable, of course, how many of 
the cases in the series listed in Table II were actually 
cases of acute cholecystitis. Undoubtedly, there must 
be amongst them some incorrectly diagnosed as well 
as an indefinite number of cases of .simple biliary 
colic. For the most part the diagnostic criteria were 
sufficiently rigid to warrant the belief that these cases 
represent true instances of acute cholecystitis of a fair 
degree of severity. Empyema was found in approxi- 
mately 20 per cent (Table III). Gangrene was present 


Table IV 

Incidence of gangrene of the gall bladder in acute 
cholecystitis 


Author 

Year 

Cases 

‘Number 

with 

Gangrene 

Per 

Cent 

Graham. H. F, (67) 

1931 

J9S 

12 

6.0 

Judd and Phillips 
(58) 

1933 

608 

CS 

1C.4 

Smith (55) 

1933 

201 

3S 

1 17.4 

Pratt (49) 

1933 

120 

15 

12-6 

Taylor (30) 

1936 

129 

29 

22.5 

Heuer (45) 

1937 

89 

18 

20.0 



106 i 

23 

21 .0 



153 

40 

26.0 

Kunath (31) 

1937 

90 ' 

24 

27.0 

Graham, H- F. and 
Hoefle (32) 

1938 

i loo 

16 

16.0 

Estes (5) 

1 1938 

78 

34 ' 

43.4 

Pennoyer (43) 

' 1938 

! 300 1 

61 

20.0 

Glenn (69) 

1939 

219 

69 

26.9 

Koster and Kasman 
(56) 

1939 

341 

144 

43.2 

Branch (15) 

1939 

400 

92 

23.0 

Tarter. Greene and 
Twiss (34) 

1939 

574 

219 . 

37.9 

Average 

i 

3606 

889 

24.6 


in approximately 25 per cent (Table IV) . Perforation 
occurred in about 10 per cent (Table V). This is a 
much greater incidence than the commonly quoted one 
of 1 to 3 per cent (35, 36, 37) . The latter incidence is 
based upon analyses which have included both chronic 
and acute eases of cholecystitis, with the chronic type.s 
predominant. The same is true of generalized peri- 
tonitis which again, contrai-y to the commonly held 
opinion, is not as rare as believed. It was reported in 
2.3 per cent (Table VI). 

It would appear, therefore, that acute cholecystitis 
is not the benign condition it is usually considered. 
Whereas in the majority of cases the disease tend.s to 
subside spontaneously, in a goodly percentage it will 
not subside and many patients will develop serious 
complications. 

Diagnosis. Not only is acute cholecystitis frequently 
accompanied by serious complications, but their 
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(iriMiire if nfti'ii miiskod iind their (levelopmenl is 
(ifl'Ti iiisiiiimis. Many uriters have eotiimeiited iin the 
[net; of correlation hetweeii the clinical nianifeslations 
and the severity of the changes in the ytiH bladder (IG, 
17, :ifl. Jil. •'M. 3H, lift, 40, 41. 42, 43, 44. 45. 47). Under 
the term ‘'acute choiccy.slitis" are Erotil>cd all ttrades 
(if aiiafomic lesions varying from the mildest edema 
and congestion to advanced irancrene and perforation. 

Taiii.i; 

liiriilrurr of perforation of thr /tail htnildir in nciitr 


choU '■p.stitis 
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There tire no criteria which will .sen'e reliably to dis- 
timraish the variou.s ehauEes. It is; inipossihle in any 
one patient, to say whether tiie clinical course will be 
remivsive or progressive, and it is impossible before 
('lii'iation to determine the e.xnct nature and extent of 
the iiillammatory lesion. 

Toumff (42) concluded that some 20 per cent of 
patients with acute ehoh'cy.stiti.s who have few if any 
clinical ma))if(\statiotis will .show at operation jranE- 
renc or l.srjro .sized pericholecystic absce.sses, 7'olten 
i4(> found that about 14 per cent of his patioiils h.ad 
Scrums le.sions at operation, althouph clinicallv the 
tmihle .appeanal to he .suh.siditiK. In KunatlTs scries 
'•in, of 32 patient.s who had recovered clinically with 
fi'nie delay, 12 h/id empj'ema and 6 had a peri- 
fhoh-cy.stit- .-di.sce.s.s. Mentzor (JO) described 4 perfo- 
rations oceurrimr in fi,'! patients under mwiical obser- 
'atwn. none of whicli were recognized. Uehrend and 
■ r.a\ (.idl, reimrtiiif: on 200 consecutive cases of acute 
r .o.i-ij, .tills seen .at the Mayo Clinic, found discrepan- 
cis ii’tween the clinical and patliolopic findinps in 50 
iHrrcni, JVanoyer (43) at the Itoo.scvelt Hospital in 
•vw torje, found that onl.v about half of the enscs 
prvthoiojriVl were clinicallv 
e. Kun.nth (31) noted that in 103 proven c.ascs of 


acute cholecystitis, 13 of the patients did not present 
acute .symptoms at the time of admission. 

TYPES OE JIAXAOEMENT ADVOCATED 
fintlical. The inability to forecast the clinical cour.se 
in a given patient and tlie inuhilily in many instances 
to recognize the prc.sence of serious changes are the 
chief reasons wliy the so-called "radicals" propose an 
immediate or early operation for every patient with 
acute cholecystitis. It is the contention of this group 
that the risk of operation in the acute stage is Ic.ss 
than (he risk of the development of fatal compli- 
cations. Tliey stress the high mortality in complicated 
cases and argue that early I'cmoval of tlio gall bladder 
will alone prevent these. Contrary to the claims of 
their conservative opponents, many patients, they point 
out. will not get well sponlaiieoiisly nor will the ob- 
struction relieve itself under medical managomont. 
They contend that the inllammalion and edema actu- 
ally make the removal of the gall bladder from its bed 
easier. They emphasize that postoperative compli- 
cations are fewer and hospital stay.s shorter in those 
patienhs subjected to early operation. 

Conservative. Kecause in the mnjorit.v of patients 
(he disc.n.sc will rjuiet down, (lie conservatives advocate 
lakssez-faire medical treatment during the nciito stage 
and operation later. This group has emphasized the 
fact that the niortaiily rate of operations performed 
during (ho .acute stage is much gro.ater than that of 
(ho delayed o)K>vations. They point out that great skill 
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Incttlencc of gencmUccd peritonitis in aeutr cltolreys- 
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1.0 

(7rah«»n. fC, U. (M» 

■ l?3? 

CT5 j 

5 

* 1.1 

KA«frr nn«! K^l*m^•v 
(30 

' 0'3? 

, i 

■111 1 

0 

2.0 

Cartrr. Gr<y-nr anil 
(54) 

j:*.3'» 

- 1 

52 

3.5 

A'rn L'p 
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72 
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...... .ui- reipjireu wnen operating in an in- 

fected area where oozing is great and structure.^ are 
rasily torn. Moreover, the indammation and swelling 
during the acute phase obscures .anatomical landm.arks 
and in many instances prevents cholccystcctomv or 
Mplonation of the common duct. Many p.atient.s. there- 
■'* operation with its 
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Table VII 

The mortality after “early" operation for acute 
cholecystitis 


\ 




Per 

Author 1 

Year 

Cases 

Deaths 

Cent 

Love (02> ' 

1929 

38 

8 

21.0 

1 

Zinninger 

1932 

35 

3 

8.5 

Pratt ( 40 ) 

1933 

43 

10 

22.2 

Judd and PhiJlip.*! 





j 

1933 

.4 

1 

7.1 

Lipshutz (4) ' 

1935 

20 

0 

0.0 

Graham. R. R. 

1935 


1 

16.6 

Branch and Zollinger 






1936 

34 


20.5 

Heuer f4G) j 

1937 

153 

5 

3.2 

Kunath (31 > 

1937 

41 

3 

7-3 

Graham. H. F. and 
Hoefle (32; 

1938 

100 

9 

9.0 

Pennoyer (43) 

193S 

59 

15 

23.0 

Smith (54) 

1938 

127 

10 

13.0 

Totten (47) 

1938 

(100) 

•• 

10.2 

Finsterer (12) 

1939 

62 


3.2 

Koster and Kasman ' 





(S(5) , 

1939 

341 

32 

9.38 

Glenn (C9> / 

1939 

219 

70 

3.19 

Graham. R. R. (14i ' 

1939 

19 (ward) 

3 

15.7 



6 (pn.) 

1 

16.4 

Carter. Greene and 
Twiss (34) , 

1939 

425 

98 

23.0 

Average 1 


1144 

286 

16.4 


Analysis of results. In order to gain some appreci- 
ation of the actual results being obtained by the pro- 
ponents of both of these schools, an analysis was made 
of the mortality in a series of cases reported from 
leading clinics. 

It is impossible to compare accurately groups of 
cases of “acute cholecystitis” reported by different ob- 
sen-ers from different clinics. The mortality in any 
one series is affected by the proportions of mild, severe 
and complicated cases. Diagnostic criteria vary and 
the report on the nature of the lesion is based often on 
mere surgical inspection. To a considerable extent 
these sources of error have been avoided in the present 


Table VIII 

The mortality resulting from conservative treatment 
for acute cholecystitis 







Author 

Year 

Cases 

Deaths 

Cent 

Judd and PhUHps 
<5B) 

1933 

508 

24 

4.7 

Graham. R. R. (61) 

3935 

153 (ward) 

10 

i 0.5' 



62 (pvt.) 

4 

7,7. 

Branch and Zollinger 



(61) 

1936 < 

235 

24 

10.2 

Wallers (2) 

1937 

76 

3 

! 2.0 

Cergh {10) 

1938 

435 

8 

1.8 

Pennoyer (43) 

1938 

300 

30 

10.0 

Doran (62) 

1939 

30 

I i 

3.3 

Graham, R. R. (14) 

1939 

273 (ward)! 

16 

5.6* 



68 (pvt.) 1 

2 

2.5' 

W'alters, Gray and 




Priestley (16) 

1939 

73 

3 

4.1 

Average 


2203 

125 

5.6 


•Includes deaths in group refusing operation. 


analysis. The majority of the reporters of the series 
of cases selected for comparison have based their diag- 
nosis on pathologic findings. Where clinical findings 
alone have been used as the criteria for diagnosis, the 
standards have been rigid enough to warrant the belief 
that only true cases of a fair degree of severity are 
represented. 

In Table VII there is listed a series of cases in all 
of which the patient was operated on “early.” In 
Table VIII there is given the total mortality in various 
series in which the patients were treated for the most 
part conservatively. The mortality figures in this 
group include the deaths in those patients subjected to 
early as well as late operation, and, in some instances, 
the deaths as well in patients not comfng to operation 
at any time. A comparison between these results shows 
a mortality rate three times as great in those patients 
operated on “early” as in those treated conservatively. 

Throughout the literature on the management of 
acute cholecystitis the terms “early,” “late,” “immedi- 
ate” and “delayed” occur frequently. Yet, there is 
lacking a uniform definition of what these terms mean, 
“Early” operation may mean within thirty-six hours. 


Table IX 

The mortality after operations for acute cholecystitis 




“Immediate" Operation 

“Delayed" Operation 

Author 

Year 

Cases 

Deaths 

Mort. % 

Cases 


Deaths 

Mort. % 

Love (52) 

1929 

38 


8 

21.0 

69 


7 

10.1 

Zinninger (53) 

2932 

35 


3 

8.5 

54 


4 

7.4 

Graham, R, R. (61) 

3935 

G 


1 

16.4 

62 


3 

4.8 

Branch and Zollinger (SI) 

1936 

34 


7 

20.S 

195 


17 

8.7 

Graham, R. R- (14) 

1939 

19 


3 

15.7 (wd.) 

264 


7 

4.2 



« 


X 

16.4 (pvt.) 

57 


I 

1.75 

Average 


13S 


23 

16.6 

601 


39 

6.4 



“Karly" Operations 


‘Late" Operations 


Author 

Year 

Cases 


Mortality 

Cases 


Mortality % 

Fiiisterer (12) 

1939 

€2 

3.2 

97 

7.2 
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within five days, or even later than five days. “Delayed” 
operation means after from twenty-four to fortj'-eight 
hours, or after weeks or even months. “Late” oper- 
ation means after from two to four days or longer. It 
may mean months after the onset. Equal confusion 
e.xists as to whether the time interval has been 
measured from the onset of the illness or from the 
time when the patient was first seen. Because of this 
confusion there must be some degree of overlap and 
duplication of material in the various reports. 

It is apparent from Table IX that the mortality 
rate is about two and a half times as great with “im- 
mediate” as with “delayed” operation. The sole excep- 
tion is found in the statistics of Finsterer (12). 

liTien comparison is made in those cases in which 
the actual period elapsing between the time when the 
patient was seen and when he was operated on is 
given, it is again apparent that the mortality is far 
greater in those cases in which the patient was oper- 
ated on after the lapse of only six, twelve, or twenty- 
four hours (Table X). 

The one trend favoring the views of the radical pro- 
ponents is seen in Table XI. WTien the mortality is 
correlated with the duration of the acute symptoms it 
is found to be much lower in the cases in which oper- 
ation was performed within forty-eight hours after 
the onset. It was only a fourth that of operations 
carried out more than forty-eight hours after the onset 
of symptoms. 

Comment. Despite the favorable mortality rate of 
operations done within forty-eight hours of the onset 
of the acute symptoms, there are objections to the 
routine application of so early an operation. Penno 3 'er 
(43) found that the disease was incorrectly diagnosed 
in 32 out of 59 patients (54 per cent) operated on 
nnthin twelve hours after admission. Graham (14) at 
Toronto likewise reported nine errors in diagnosis in 
19 cases (48 per cent) in which the patient was oper- 


ated on immediately. Obviously then, if every patient 
with the clinical diagnosis of acute cholecystitis were 
to be operated on as soon as the diagnosis was made, 
a number would have a major surgical operation when 
they didn’t have the expected disease. 

Another objection to routine prompt operation is 
that in some patients the edema and swelling present 
in the early acute phase of cholecj^stitis will prevent 
anything more than a cholecystostomj' being done. The 
same changes unll also prevent adequate exploration of 
the common duct. As seen in Table XII practically 
1 out of eveiy 10 patients with acute cholecystitis 
harbors stones in the common duct, and as more ducts 
are explored it is likely that this percentage otII be 
found to increase. In such instances, then, secondary 
operations will be necessary and the mortality of these 
will have to be added to that of the first operation. 

Actuall.v, it is uncomon in hospital practice to see a 
patient within the first hours of his or her acute at- 
tack. The average patient has been ill from three to 
four daj’s before admission. 

Furthermore, no two patients present the same 
problem when first seen in an acute attack. Their past 
historj' of gall bladder disease is of varying duration 
and their “present attack” is likewise of varj’ing du- 
ration. The severity of the current attack differs and 
the degree and number of complications attendant are 
diverse. Age varies widely. Jaundice maj- or may not 
be present. Diabetes mellitus, cardiovascular disease 
and obesitj’, those common concomitants of gall bladder 
disease, may be present in some and absent in others. 
Dehj'dration and electrolyte imbalance is seen in one, 
and chemical normalcy in the other. All of these 
varying factors exert an influence on the mortality and 
it may be impossible to evaluate them by any short 
e.xamination. 

Acute cholecj’stitis, then, can have no uniform 


Table X 


The mortality after operations for acttle cholecystitis correlated with the duration of pre-operative observation 




Within 

i Hours After Admission 

More Than 6 Hours After Admission 

Author 

Year 

Cases 

Deaths 

Mort. Co 

Cases 

Deaths 

Mort. Co 

Carter, Greene and 

1939 

128 

20 

15.6 

446 

44 


Twisa (34) 










Within 12 Hours After Admission 

More Than 12 Hours After Admission 

Author 

Year 

Cases 

Deaths 

Mort. Co 

Cases 

Deaths 

Mort. Co 

Graham. R. K. (Cl) 

1936 

6 

1 

16.0 

62 

3 

4.8 

Pennoyer (43) 

1938 

59 

16 

25.0 

241 

12 

6.0 

Graham, R. H. (14) 

1939 

19 

3 

16.7 (wd.) 

164 

7 

4.2 



G 

1 

16.4 (pvt.) 

67 

1 

1.76 

Average 


90 

20 

22.2 

624 

23 

4.4 




More Than 24 Hours After Admission 

Author 

Year 




Cases 

Deaths 

Mort. Cp 

Mentrer (16) 

1932 

21 

8 

38.0 

21 

2 

9.6 

Kunath (31) 

1937 

41 

3 

7.3 

49 

2 


Totten (47) 

1938 

(100) 


10.2 

(100) 



Smith (64) 

1938 

127 

16 

13.0 

229 

14 

6.0 

Averapre 


189 

27 

14.2 

299 

18 

6.0 
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method of treatment, determined by one simple rule. 
The treatment must be individualized. 

REGIMEN EMPLOYED 

Because of the danger of complications, the diffi- 
culty in recognizing them, and the need to evaluate all 
physiological abnormalities which might be present, 
immediate hospitalization of every patient is recom- 
mended. 

Those patients Muth signs of perforation and peri- 
tonitis or with fever, rapid pulse, marked leukocytosis 
and a large, tender gall bladder suggesting imminent 
perforation should usually be operated on promptly. If 
jaundice is present, it is usually well to postpone oper- 
ation until the bilirubinemia has become stabilized, but 
this should be done only if the condition of the patient 
warrants some delay in operating. In such cases one 
must usually be content with a cholecystostomy. 

After the temperature has returned to normal and 
convalescence is well under way, delayed cholangio- 
graphy may be done to determine the presence of 
calculi and the size and patency of the common duct. 
After adequate preparation then with glucose. Vitamin 
K and bile salts, a secondary cholecystectomy with or 
without choledochostomy is done. As a rule this is 
done before the patient is pei'mitted to leave the 
hospital, but in some instances the patient is allowed 
to return home for an interval with the drainage tube 
in situ. In rare cases because of advanced age, severe 
cardiovascular disease or other changes rendering the 
patient a bad risk, no other operation is done. 

V^henever the condition of the patient when first 
seen permits, and it does in the majority of instances, 
an initial consen’ative regimen is instituted. The 
patient is placed at rest. Pain is allewated. Food by 
mouth is n-ithheld during the first twenty-four hours 
or until nausea and vomiting have abated, and fluid 
and glucose are given parenterally. If abdominal dis- 
tention is present, continuous suction by means of a 
Wangensteen apparatus is maintained, A white blood 
cell count and a differential count are done when the 
patient is admitted and these are repeated at intervals. 


A Van den Bergh test is done at the outset and is re- 
peated if the initial reading showed a hyperbilirubi- 
nemia or if clinical jaundice appears. A scout film of 
the abdomen may be taken, but if this requires dis- 
turbing the patient too much it is dispensed with. The 
making of other blood studies for the determination 
of electrolyte balance is dependent on the condition of 
the patient. If there has been much vomiting and loss 
of fluids and the patient appears dehydrated and 
probably hypochloremic and azotemic it is necessary 
to determine the blood chlorides, urea nitrogen and 
carbon dioxide combining power. If the patient is a 
diabetic or has renal disease, frequent determinations 
of the blood sugar and blood urea nitrogen are, of 
course, necessary. 

If, during the first twenty-four or thirty-six hours, 
the temperature and pulse continue to mount; if the 
local signs of disease increase and white blood counts 
show a progressive elevation in total cells and neutro- 
phile percentage with possibly a shift to the left, oper- 
ation is no longer delayed. If, after from thirty-six 
to forty-eight hours, the temperature has not dropped, 
if the pulse remains rapid, if the abdominal signs have 
grown more alarming, if the white blood cell count is 
still elevated and possibly a little higher than on ad- 
mission, and if the general appearance of the patient 
is not improving, operation again is no longer delayed. 

If, during the first twenty-four or thirty-si-v hours, 
the temperature, pulse rate and leukocyte count begin 
to decline, the abdominal signs begin to regress or 
even if they remain stationary, and if the general con- 
dition begins to show evidence of improvement, a con- 
sen’ative attitude is maintained. 

After all the signs of inflammation have subsided, 
and not until then, diagnostic studies are undertaken. 
These consist of a cholecystogram, biliary drainage, 
several tests of liver function, prothrombin estimation, 
perhaps blood typing and occasionally some tests of 
renal function. Following these if it is decided to 
operate on the patient, he or she is prepared in the 
usual manner, with glucose. Vitamin K, bile salts and 
vitamin concentrates. 


Table XI 


T/ie mortality after operations for acute cholecystitis correlated with the duration of the acute symptoms 



j 

Operation 

Within 48 Hours 

oX Onset 

Operation After 48 Hours 

of Onset 

Author 

Year 

Cases 

Deaths 

Mort. Sr 

Cases 

Deaths 

Mort. f/c 

Graham H. F. (57 ) 

IfSl 

20 

1 

5.0 

178 

n 

G.2 

ZsnnjnKer (53) 

1932 

12 

. 0 

0 

23 

3 

13.0 

McKenty (C3) 

1933 

14 

0 

0 




To>lor (30> 

ISZfi 

19 

1 

5.2 

83 

1C 

19.2 

Wilson. Lehman 
and Goodwin 

1935 

11 

0 

0 




Heuer (45i 

1937 

1937 

SO 

i 2 

t 

4.0 

■ 



Kunath (31 > 

1937 

6 

0 

0 




Tcttcn (47 ( 

193S 

2C 

0 

0* 




Graham. H. F. and 
Hoe.'^e (32) 

1935 

51 

2 

3.92 

‘ 49 

' 7 

14.2 

Stone (23> 

1935 

2 

0 

0 




Walter? (65 > 

1935 

7 

0 

0 




Avercre J 


21 S 

' c 

2.7 1 

333 

37 

n.i 


•Wiihin 72 hoars of on«^t. 
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Table XII 

Incidence of common duct stones in eases of acute cholecystitis 


Author 

1 

1 

Year 

1 

Cases 

Number With 
Stones 

r'e Stones 

Number of 
Ducts Explored 

Vc of Explored 
Ducts Contain- 
ing Stones 

Branch nnd ZollInKcr (51) 

1036 i 

229 

i 

S.3 

45 

42.2 

Kunntli (31) 

1037 

90 

6 

7 



Glenn (50) 

1030 

219 

9 

4.1 

22 

40.9 

Grnhnm, R. R. (14) 

1939 

57 

' 6 

10.5 



Kostor and Knsmnn (56) 

1939 

341 

24 

7 

341 

7 (7) 

Carter, Greene nnd Twiss (34) , 

1939 

574 

80 

14 

98 

81.6 

Walters nnd Snell (17) 

1919 

50S 

1 43 

8.5 



Cutler nnd Zollinger (7) 

1010 

115 

! 19 J 

16.5 

37 

51.4 

A\ crane 


2133 

1 206 

9.6 

543 



•Excludinjr cn«cs of K<\?tor nntl Kn«mnn ns it ts not too clonr if the common duct in cx’cry one of their eases wns actually explored. 


SUMMARY AKD CONCLUSIONS 

1. Acute cholecystitis is usually dependent on an 
obstruction to the outlet of the pall bladder with inter- 
ruption in the blood supply to the orpan. In over 92 
per cent of cases the obstructing anent is a calculus. 
Secondary infection of the ischemic areas may or may 
not occur. 

2. Acute cholecystitis is a dangerous condition. 
Under conservative treatment jicrhaps 2r) per cent of 
the patients will get worse. Serious complications such 
ns empyema, gangrene, perforation of the gall bladder 
and generalized peritonitis frequently occur. 

3. Unfortunately in these cases there is no good 
correlation between the severity of the clinical mani- 
festations and the severity of the disease. Further- 
more, it is impossible to predict in any one case 
whether the disease will quiet down or got worse. 


•1. Statistics show that the mortality is great in 
the “early” operations done after the symptoms have 
been present for forty-eight hours. Operations done 
within forty-eight hours after the onset of the acute 
attack have had the lowest mortality rate. Unfortu- 
nately few patients reach a hospital within this 
interval. 

5. It is inadvisable, however, to operate on every 
patient seen within forty-eight hours after the onset 
of acute symptoms. If such an early operation is done 
as a routine many diagnoses will be wrong and 
patients will be operated on unnecessarily. 

C. Patients and the disease vary widely, and hence 
the treatment must be individualized. 

7. A plan of procedure which has been employed 
successfully in the management of patients with acute 
cholecystitis is outlined. 
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Color Pfiotosraphy Through the Sigmoidoscope* 

By 

Z. BERCOVITZ, M.D. 
and 

C. C. FULLER, M.D, 
new YORK. NEW YORK 


A PHOTOGRAPHIC instrument has been designed 
which now makes it possible, as a simple practical 
procedure, to photograph in full color the bowel wall 
as far up as it can be nsualized through the sigmoido- 
scope. 

The principle upon which this special camera works 
is simple. The source of light for photographing 
purposes is a small photo-flash bulb, A series of 
mirrors and prisms directs the light into the sigmoido- 
scope, and it furnishes adequate illumination for 
photographing a film in color. An electrical mechanism 
sjTichronizes the flash with the shutter, and a single 
exposure is made with each flash. A view finder and 
a pilot light make possible the visualization of the 
bowel wall through the sigmoidoscope. Sigmoidoscopic 
tubes of suitable lengths for the different lenses attach 
the instrument to the sigmoidoscope, thus ensuring 
accurate focusing of the section to be photographed. 
This section is focused in the view finder, a process 
that is simple and gives accurate results, ^\'he^ the 
focusing is completed, a release wire is pushed. The 
flash of the bulb and the action of the shutter are 
electrically sjTichronized, and with the release of the 
wire, these come into action and the picture is taken. 

The importance of this device lies in the fact that 
it is now possible to record in full color the findings of 
sigmoidoscopic e.xamination. Thus it is possible to 
study more carefully and more accurately the course 
of the disease present in the bowel. This is of particu- 
lar importance in eases of chronic ulcerative colitis, 
because it makes possible an objective record of the 
bowel wall which eliminates the personal element in 
the evaluation of this tjTie of case. In addition, the 
physician can now make a careful study of the films 
at his leisure and can gain valuable information which 
hitherto has been rendered difficult to obtain because 
of the impossibility of keeping the patient in position 

♦ Frerj lie D^artreeut of Mwlieiue. Kerr York Post-Gradcat« Medicftl 
School and Hospital, Cohzssbui tlniversity, j7ew York, 24. Y- 


long enough to make a detailed study of the field under 
observation. 

This instrument has been designed and manu- 
factured by the Cameron Surgical Specialty Company, 
and once the initial cost of purchasing it has been met, 
the cost of upkeep is verj' little. Each photograph calls 



for the use of a photo-flash bulb, which costs about ten 
cents, depending upon the tj^e of bulb used, and a 
film, which costs about eleven cents, making a total 
cost of t^venty-one cents. The films used are standard 
black and white, Kodachrome, or Dufay process color 
films. The purchase price of the films covers the pro- 
cessing, so that no additional expenditure is entailed. 




1. Normol bowel—fcclo-iio'^O'd fold. 

2. Siriclure of reclum following chronic ukeroTlve colllit. Nole hemorrhogo from edcmoloui friobic mucosa follow^ 
ing Dttemptt to enter stricture with sigmoidoscope. 

3 Chronic ulcerative colitis with streoks of mucus still odhcrenl. 

4. Polyp of the sigmoid as seen from iust below the redo sigmoid fold. 

5. Single ulcers of the rcctum—lroumotic due to policnt s finger noil Note the modcrotc degree of olrophy of 
mucosa with copillories showing through the thin membrane 

i. Multiple polyposis in a polient with lymphogronulomo venerum with positive Frei test. 
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The Effect of Various Bile Acids on the Volume and Certain 

Constituents of Bile* 


By 

A. L. BERMAN, M.S., E. SNAPP, B.S., A. C. IVY, Ph.D., M.D., A. J. ATKINSON, M.D. 

and 

V. S. HOUGH, B.A. 

CHICAGO. ILLINOIS 


P urpose of this investigation: This in- 
vestigation was undertaken chiefly for three 
reasons: (1) to study the choleretic effect of different 
bile acids with the idea of ascertaining the relation of 
structure to choleresis, (2) to determine the effect of 
different bile acids on the composition of bile, and 
(3) to determine, if possible, how the body metabolizes 
the oxidized bile acids. These purposes have only in 
part been achieved, because the problem is complex 
and chemical methods are limited. 


h 3 'droxyl (OH) groups attached to the cholane nucleus 
(Fig. 1). The most common bile acid is cholic acid, 
or 3,7,12 tri-hydroxycholanic acid. This bile acid is 
present in human bile in relatively large amounts. 
Human bile also contains desoxy cholic acid, or 3,12 
di-hydroxycholanic acid. The third bile acid in human 
bile is lithocholic acid, or 3, mono-hydroxycholanic 
acid. A fourth is 3,7 di-hydroxycholanic acid or cheno- 
desoxycholic acid. It is to be noted that these four 
bile acids differ only in regard to the number of OH 


(T) CHOLIC ACID 

Tri-hydroxycholamc acid 
COOH 



HO 


) TAUROCHOLIC 
GLYCOCHOLIC 

Conjugated trihydroxy acids 
— C^HflCO. 


Taurine 
fNH CHi-CHj-SOiOH 
1 tflycinc 
iNH-CHj-COOH 



'OH 


•® LITHOCHOLIC 


Mono-hydroxycholanic acid 
-C^HgCOOH 


HO 


(5) DEHYDROCHOLIC ACID 
Trikctocholanic acid 




(D DE50XYCH0LIC 
Di-hydroxycholanic acid 


C4HBCOOH 


Rabbit:? bile 


(|)HY0-DE50XYCH0LIC, ACID 
3:6 Di-hydroxycholanic . 


C4H0COOH 



HO 



; bile. 


(^HENO-DESOXYCHOLIC ACID 
3:7 Di-hydroxycholanic 



@ CONJUGATED BILE SALTS 

Do^'s bilc:chiefly Laurocholic acid 
Ox-bile: tauro and ^lycocholic acid 
Human bile:.^'lyco2:tauro I. (Ratio varies) 
Dechacid*ld: oxidized tauro and^lyco 
Ketochoh oxidized cholic and desoxycholic 
Decholm- oxidized cholic 

Fig. 1 


Bile Acids: The bile acids have as their basic 
structure the cholane nucleus which consists of the 
cyclo-pentenophenanthrene ring. They are rather 
closely related to cholesterol, the sex hormones, the 
Klucosides, the carcinogenic hydrocarbons and Vitamin 
D. The difference between the various natural bile 
acids depends upon the number and the position of the 

*From ^the Department of Physiology and Pharmacology, Northwestern 
. University Medical School, Chicago, 111. 

Aided in part by the E. L. Dawes Research Fund. 

Submitted April 22, 1940. 


groups; this is shown in Fig. 1. These bile acids are 
present in bile chiefly in the conjugated form, i.e. in 
combination with taurine and glycine. Since the conju- 
gated forms of cholic acid predominate in human bile, 
it is frequently taught or implied that human bile con- 
tains only the sodium salts of glycocholic and tauro- 
cholic acids. However, the conjugated forms of de- 
soxycholic acid and lithocholic acid are also present, 
as is cheno-desoxycholic acid and all the bile acids in 
human bile are not conjugated. This latter bile acid is 
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characteristic of the bile of the goose. Desoxj'cholic 
is more characteristic of rabbit’s bile. Hog’s bile is 
characterized by hyo-desoxj'cholic acid, or 3-G di- 
hydro.vj'cholanic acid, which is interesting in that one 
of the OH groups is attached to the sixth carbon 
rather than the seventh. It is also worthy of note that 
Sobotka (18) reports that 3-hydroxy-12 ketocholanic 
acid, a partially oxidized bile acid, is present in human 
bile. So, o.xidized bile acids are apparentb' not foreign 
to human bile. 

ll’hen the various bile acids are oxidized, the OH 
groups are converted to C = 0 groups, which are 
i-eferred to as carbonyl or ketone groups. The result- 
ing bile acid is referred to as a keto-acid or a dehydro- 
acid. Referring to Fig. 1, it will be noted that “Dech- 
olin” (Riedel-de Haen) is o.xidized cholic acid and is 
known chemically as dehydrocholic acid, or 3,7,12 tri- 
ketocholanic acid. ("Procholon,” Squibb, is also de- 
hydrocholic acid). It is to be noted further that it is 
not conjugated with taurine or glycine. Hence, it 
is an oxidized unconjugated bile acid. “Ketoehol” 
(Searle) and “Kebilac” (Wilson Laboratories) con- 
tain oxidized unconjugated cholic, desoxycholic and 
lithocholic acids, chiefly the former; or they are com- 
posed of a mixture of ketocholanic acids. That is, the 
taurine and glycine are split-off from Ox-bile salts 
and the remaining bile acids are oxidized. It is 
possible to oxidize the conjugated bile acids of O.v-bile 
without splitting-off the glycine and taurine. Such a 
bile acid is referred to as an oxidized conjugated bile 
acid. We have used such a bile acid which is called 
commercially “Dechacid Ko. 14” (Wilson Labora- 
tories) and is chiefly oxidized taurocholic and glyco- 
cholic acids, although it probably contains some oxi- 
dized conjugated deso.xycholic and lithocholic acids. 

As a source of unoxidized conjugated bile acid, we 
have used "Bilron” (Lilly), which contains appro.xi- 


mately 50 per cent of cholic acid, and "O-x-bile Salts” 
(Wilson Laboratories), which contains approximately 
57 per cent cholic acid. As a source of oxidized conju- 
gated bile acids, we have used “Dechacid No. 14,” 
which by analysis for keto groups yields 11.2 per cent 
of keto (C = 0) groups, or expressed as triketo- 
cholanic acid, 53.6 per cent triketocholanic acid. All 
the bile acids in this preparation are probably oxi- 
dized, the low value for keto groups being due to its 
glycine and taurine content and the presence of di-and 
mono-ketocholanic acids. As a source of pure oxidized 
nnconjugated cholic acid, or triketocholanic acid, we 
have used “Decholin” (Riedel-de Haen), which by the 
analysis for keto groups is practically pure triketo- 
cholanie acid and contains 20.9 per cent keto groups. 
As a source of oxidized unconjugated bile acids we 
have used “Ketoehol” (Searle), which by the analysis 
for keto groups yields 18.3 per cent keto groups, or 
expressed as triketocholanic acid, 87.6 per cent tri- 
ketocholanic acid. We have also used “Kebilac” (Wilson 
Laboratories) which contains oxidized unconjugated 
bile acids and is analogous to “Ketoehol.” This latter 
product yields 18.6 per cent keto groups, or e.xpressed 
as triketocholanic acid, 89.9 per cent triketocholanic. 
The values for “Ketoehol” and “Kebilac” are not 100 
per cent, as in the case of pure triketocholanic acid 
(Decholin), because these products contain di-and 
mono-ketocholanic acids. It should be added that we 
did not use “Ketoehol” as dispensed in tablets because 
of the presence of an excipient or binder. 

In this work the doses of the various bile acids were 
accurately weighed and the capsules used were accu- 
rately filled. In addition everj' preparation used was 
assayed for cholic acid and for keto groups. This is 
emphasized because this was not done in previous 
work (8) and it is essential for the comparative 
studies made in this paper. The point is that in this 


Table I 

Protocol illustrating the usual plan of an experiment to deteinnine the recovery of cholic acid fed and the effect 


of cholic acid as natural ox-bile salts on 

the exc-retion of keto-reacting-substances 





Volume 

1 Cholic Acid 

Cholesterol 

Pigment 

•Keto Acids 

Total Solids 

Dog 

Repime 

ce./24 Hrs. 

] M(:s./24 Hrs. 

MPS./24 Hrs. 

iIS‘8./24 Hrs. 

MPS./24 Hrs. 

Mps./cc. 

3 

Control 


No bile or bile salts returned to the intestine 


14.S> K 

1st day 

151 

2150*« 

34.0 

308.1 

322 

49 


2.nd day i 

140 

1004 

21,0 

10S.2 

328 

46 


3rd day 

145 

1014 

31.0 

108.7 

302 

46 


Aterape 

144 

' 1992 

32.0 

108.3 

317 

47 




3 Gms. Ox-bile salts containinp 1.71 pms, of cholic acid 



1st day 

ins 

• 2584 

40,6 

103.1 

453 

53 


2nd day 

17S 

j 3G13 

37.0 

99,7 

375 

56 


3rd day 

170 

327G 

32.7 

98.9 

267 

40 


A% erape 

1S5 

\ 3458 • 

1 

36.8 

lOD.G 

365 

53 


Control 


! 






1st day 

353 

1891 

20.0 

S3.1 

507 

41 


2nd day 

144 

i 165» 

21.9 

116.1 




2rd day 

360 

1 lf40 

23.3 

339.5 




Averape j 

153 

I 3877 

22.4 

112.6 




•K«to-reactinr rabstances calculated as triketocholanic acid. 

••The basal cholic acid output was unusoaDy hich in this animal, since most of the values range from 1.2 to 1.6 prams with an average of 1.38 pm* 
ps?r day. The control cholesterol output is abo unusually hiph. 


Jour. 

AUGUST, I9i0 


Berman, Snapp, Ivy, Atkinson and Hough — Constituents of Bile 


335 


Table II 

Shoiving the accuracy of the method for the determination of carbonyl or keto groups in bUe 


Mffs. keto*reacting:-substances per 100 cc- of bile 


Sample 1 1 

267 

210 1 

569 j 

1 

5D4 

348 

255 1 

IS6 

51G 1 

305 i 

152 

150 

Sample 2 I 

201 

258 

516 

556 

326 

267 

176 

617 

405 

145 

167 


•Samples 1 and 2 represent random duplicate analyses of the same bile. The eleven biles, the duplicate analyses of which are illustrated, were ob- 
tained under different conditions. The maximum spread between duplicate analyses on the same bile was usually not more than 12.5 mp. per cent. 


work we have made a serious attempt to obtain quanti- 
tative results on the various bile acids, as quantitative 
as the chemical methods available and the bile fistula 
method permit at this time. 

METHODS 

The biliary fistula dogs (Rous-McMaster Method) 
were maintained on a standard diet of 230 grams of 
“Pard” and 200 cc. of milk, consisting of 9 per cent 
carbohydrates, 12 per cent proteins, and 6 per cent 
fat; these amounts were fed twice a day. The animals 
were first placed on a "control period,” during which 
they were maintained on the standard diet for 3-4 days 
without the oral administration of any bile salts. The 
bile produced by the animal was not returned. At the 
end of each 24 hours the bile secreted was collected 
and an aliquot was removed for chemical analysis. 
Volume output, cholic acid, cholesterol and pigment 
outputs, and specific gravity were determined each 
day. The viscosity was also determined. At the end 
of this "control period” an adequate aliquot of the 
total volume vvas removed for the analysis of carbonyl 


Recovery of carbonyl groups added to normal dog bile 



Mgs. Keto 

M^s. Keto 

1 


1 Groups 1 

I Groups 

i % 


Add^ 1 

Recovered 1 

Recovery 

Sample No. 1 

41.76 

40.9 

97.9 

Sample No, 2 j 

94.7 

94,1 

99.3 


groups and for the determination of total solids. In 
many instances carbonyl and total solid analyses were 
made each day. Thus, the basal outputs of the various 
bile constituents were obtained. During the next 3-5 
successive days the bile salt to be tested was ad- 
ministered in divided doses after meals. As in the 
control period, the bile constituents were determined 
each day, and at the end of the “test period” a portion 
of the total volume was removed for carbonyl analysis 
and total solid determination. The average values for 
the "test period” were then compared with the “con- 
trol period.” The data in Table I illustrate the method 
used for analyzing the effect of a bile salt on the 
volume and constituents of bile. This means that a 
minimum of three months is required to make ten tests 
on any particular bile preparation, since we believe 
that a minimum of ten tests on at least five dogs is 
required to yield average values of comparative worth. 
The animal and last results are discarded on the first 
evidence of the development of a hepatitis, shown by 
a decrease in cholic acid synthesis on the basal diet. 

Three and five gram doses per day of the various 
preparations were used. Larger doses of bile salts 


were not used because seven grams sometimes pro- 
voke diarrhea and the daily output of bile in most 
dogs when it is circulated through the entero-hepatic 
circuit three times daily is usually not greater than 
about six grams. 

Bile acids were determined as cholates by Rein- 
hold and Wilson’s modification of the Gregory-Pascoe 
method (2) . Cholesterol was determined by the method 
of Elman and Taussig (3). Total pigment was de- 
termined according to the method of Schmidt and 
Jones (4). Specific gravity was determined noth .the 
aid of the hydrometer at the room temperature of 
25° C. Total solids were determined by drj'ing the bile 
at 110° C. and 25 mm. pressui'e. The carbonyl groups 
were determined by a method devised, by Dr. Gustus 
of the Wilson Laboratories (5). The principle of this 
method is as follows: The carbonyl groups in the bile 
are allowed to react with an excess of hydroxylamine. 
The remaining hydro.\-ylamine is combined with di- 
acetyl-monoxime converting the latter to the dioxime 
compound. The dioxime is precipitated with nickel 
acetate, and the resulting precipitate washed, dried 
and weighed. By calculations, the weight of the 
carbonyl groups that combined with the hydroxy- 
lamine can be obtained. The data in Table II illustrate 
the accuracy of Dr. Gustus’, method which will be 
published elsewhere. The identity and source of the 
various samples were unknown to Dr, Gustus. When 
pure triketocholanic acid is added to bile from 95 to 
99 per cent is recovered. The method is tedious and 
requires the full time of a chemist for one week to 
make eight determinations. 

RESULTS 

Are keto-reacting substances normally present in 
dog’s bile? This question had to be answered in order 
to ascertain to what extent the oxidized or keto acids 
administered orally were absorbed and excreted in the 
bile. So in all instances before an oxidized bile acid 
was administered, the control output of keto-reacting 
substances in the animal’s bile was determined. This 
was done in 15 dogs receiving the control diet and no 
bile salts. The control daily output of keto-reacting 
substances expressed as triketocholanic acid ranged 
from 98 to 507 milligrams per 24 hours. The average 
value for all the tests was 252 ± 16 (S.E. of mean). 

Effect of the various bile acids on volume output. 
The results are shovui in Table III. I. A significant 
difference between the Uco "natural Ox-bile salt” 
preparations does not exist. However the Ox-bile salts 
(Wilson) manifest a trend toward producing a greater 
choleresis than Bilron, which is readily explained by 
the slightly greater cholic acid content of the former. 
Neither contains appreciable amounts of desoxycholic 
acid, which is not, according to our preliminari- 
studies, as good a choleretic as pure cholic acid. II. 
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The oxidized conjugated Ox-bile salts in Deehacid had 
a no greater choleretic effect than the natural unoxl- 
dized conjugated bile salts. An inspection of Table 
VIII, however, shows that the choleresis was charac- 
terized b}' only a very slight decrease in concentration 
of bile acids. III. The oxidized imeonjngated bile acids, 
Decholin, Ketochol and Kebilac were per gram weight 
the most potent choleretics. For example, 2.85 grams 
of cholic acid, as it exists in 5 grams of Ox-bile salts 
( Wilson! , that is. unoxidized and conjugated, produced 
an average increase in bile volume of 67 per cent, 
whereas 3 grams of oxidized cholic acid, as Decholin, 
caused a 106 per cent increase. This difference is 
statistically verj' significant since no overlapping oc- 
curred in the data (per cent increase) obtained with 
the two preparations. 

Comment. The foregoing results have a bearing on 
the question: What portion of the cholane nucleus 
(and related compounds) is responsible for choleresis? 
Since Deehacid No. 14 is oxidized but conjugated, and 
its related product, Ketochol, is oxidized but not conju- 
gated. it would appear that conjugation suppresses 
choleretic action. Three and 5 grams of Deehacid, 
which contained as much cholane nucleus as the same 
amounts of natural bile salts, caused approximatelj' 
the same increase in volume output of bile as S and 5 
grams of the “natural cholates” (Table III). If conju- 
gation had not suppressed the choleretic action of the 
keto groups in Deehacid, then the 3 grams of Deehacid 
should have produced a 60 per cent increase instead of 
only a 39 per cent increase. This statement is based 
on the following calculation: 3 gm. of Ketochol (18.3 
per cent keto groups) cause a 99 per cent increase in 


the volume output of bile. Assuming the increase to 
be proportional to the content of keto acid, Deehacid 
(11.2 per cent keto groups) would have pi'oduced 99 
X 11,2/18.3 = 60 per cent increase. It should be 
pointed out, however, that the suppression of the 
choleretic action of the oxidized cholic acids by conju- 
gation may not be true of all bile acids. It may depend 
on the position and the number of the keto groups in 
the cholane nucleus. It should also be pointed out that 
Deehacid contains a number of bile acids. Before one 
can finally conclude that conjugation suppresses the 
choleretic activity of an oxidized bile acid, it will be 
necessaiy to use the individual bile acids. For e.xample, 
the choleretic activity of pure cholic, pure taurocholic, 
pure glycocholic and pure oxidized gij’cocholic acid will 
have to be studied. 

Effect of various bile acids on cholic acid output. I. 
The administration of the "natural Ox-bile salts" in- 
creased the cholic acid output in the bile. The output 
was increased above the basal control output, approxi- 
mately 90 per cent when 3 grams of the Ox-bile salt 
preparations were given, and approximately 166 per 
cent, when 5 gms. were given. II. The oxidized conju- 
gated bile salts given as Deehacid No. 14 had no sig- 
nificant effect on cholic acid output (Column B, Table 
III). III. The oxidized unconjugated bile acids did not, 
when all the results are averaged, have a significant 
effect on cholic acid output. However, when 6 grams 
were administered, the cholic acid output fluctuated 
considerably, or more than we have observed to date 
with the natural bile salts and with Deehacid No. 14. 
With 5 gms. of Decholin, for example, in one case the 
output of cholic acid was decreased 34 per cent and in 


Table III 


Showing the effect of various bile acids on the volume output and certain constituents of bile 
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Table IV 

Showing the effect of the administration of cholic acid in the form of natural ox-bile salts on the elimination of 
keto-reacting-substances in the bile 
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•Contains no keto-reacting substances. 
••Standard error of the mean. 


another was increased 55 per cent. Three grams of the 
oxidized bile acids were not observed to produce such 
variable responses, which confirms Riegel, Ravdin and 
Prushhankin (7). Using 6 gms. of the oxidized bile 
acids Schmidt, et al (8) observed a greater depression 
than we have, which is accounted for in part by the 
variation in dogs and by an inadequate number of 
tests, the importance of which was not realized at that 
time. 

According to Reinhold and Wilson (15), when 
sodium dehydrocholate (Decholin, Sodium), is given 
intravenously to anesthetized dogs, the dehydrocholate 
largely replaces the cholates naturally present. Accord- 
ing to our results obtained by oral administration to 
unanesthetized dogs, the degree of replacement of 
cholates by keto acids appears to be subject to con- 
siderable variation. In addition, as will bo shown 
later, a considerable and variable portion of the oxi- 

Table V 

Shonnng variation in the same dog of cholic acid, 
keto-group and volume output per day from one 
control period to another oner a period of six months 


(Rous-McMaster, biliary fistula method) 
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dized or keto bile acids given orally are not recovered 
as such in the bile. 

Comment. The increase in cholic acid output when 
natural cholates are fed appears to be derived solely 
from the cholates fed. That is the administration of 
natural cholates does not appear to increase cholic 
acid synthesis by the liver. This will not be categori- 
cally established, however, until the cholates fed can 
be labelled in some way. There is no evidence that any 
of the bile salt preparations stimulated cholic acid 
synthesis and in this respect the oxidized products arc 
not different from the "natural” or uno.xidized pro- 
ducts. For example, in order to increase cholic acid 
output by the liver, the oxidized bile acids (a) either 
would have to be reduced or their keto groups changed 
to hydro.xy groups (Fig. 1), or (b) they woidd have 
to stimulate cholic acid synthesis from protein, ac- 
cording to e.xisting views, in the liver. If either of 
these processes were known to occur, such knowledge 
would be of considerable biochemical interest. Our re- 
sults indicate, but do not prove, that neither of these 
processes occurs. On the other hand the oxidized bile 
acids (a) may be absorbed and e.xcreted in the bile as 
such, with or without replacing the natural cholates 
produced b.v the liver; or (b) some may be changed 
into cholic acid or some of the carbonyl groups may 
be reduced to hydro.xyl and excreted and some may not 
be changed; or (c) the amount absorbed and carried 
to the liver may vary; or (d) the amount destroyed or 
stored in the body may vary. In an attempt to eluci- 
date some of these possibilities, an attempt was made 
to recover in the bile the bile acids administered orally. 

The recovery of orally administered bile acids in the 
bile. Having available a method for the determination 
of keto-reacting substances in bile that was reasonably 
quantitative, it was possible to determine the increase 
in keto-reacting substances in bile after the various 
bile acids were administered orally. 

Recovery of eholic. acid fed a.s natural Ox-bile salts 
and their effect on the keto-reacting substances in the 
bile. When 3 gms. or 5 gms. of "natural O.x-bile salts” 
are fed orally per day, approximately 90 per cent of 
the contained cholic acid is recovered in the bile, usu- 
ally within 8 hours. This is .shown in Table 111, column 
C. and has been observed in previous studies (G). 
What happens to the 10 per cent that is not recovered 
Ls problematic. In Table IV is given the average value 
of keto-reacting substances normally present in dog’s 
bile when the dog is receiving the diet, but no bile or 
bile salts. It is to be noted (hat when (he "natural 
Ox-bile salts” are given the daily output of kcto-rc- 
acting substances is increased. In Table V is shown 
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the cholic acid output, the output of keto groups, and 
the volume output of bile in a dog on which 15 differ- 
ent 3 or 4 day control studies on the diet alone were 
made during 6 months. It is to be noted that although 
the volume output of bile and the output of cholic acid 
is relatively constant for a Rous-McJIaster type of 
fistula, the keto output is subject to considerable varia- 
tion in some dogs under basal conditions, and a corre- 
lation between fluid output and keto output does not 
exist. Other dogs (Table VI) are more consistent. 
However, when one averages the results of the effect 
of feeding “natural bile salts” orally (Table IV) on 
the keto output in a group of animals, it is found to 
be increased along with the fluid and cholate output. 
(The “natural bile salts” used contained only traces 
of keto-reacting substances). This suggested that 
some, possibly all, of the 10 per cent of cholic acid 
“lost” was o.xidized either in the intestine before ab- 
sorption or in the liver and excreted in the bile. 

-Accordingh' our data was studied to ascertain 
whether the increase in keto groups in the bile after 
“natural cholates” were given orally might account for 
the cholic acid lost. The essential data on nine dogs are 
given in Table VII. Two questions arose. Should the 
milligrams of “lost” cholic acid (column A) be calcu- 
lated as triketocholanic acid (column D) ? Or should 
the "lost” cholic acid be calculated as oxidized conju- 


gated acids, or as Dechacid (column E), since the "lost” 
cholic acid was given as unoxidized conjugated acids, 
chiefly glycocholic and taurocholic acids? The latter 
seems more likely. However, both calculations were 
made. If the "lost” cholic acid is oxidized and elimi- 
nated as pure triketocholanic acid, which is not likely, 
then 67 per cent of the “lost” cholic acid is accounted 
for. If the “lost” cholic acid is eliminated as oxidized 
conjugated tri-, di- and mono-ketocholanic acids, as 
Dechacid, for example, then somewhat more than the 
cholic acid actually “lost” (125 per cent) is accounted 
for. The variations between the individual dogs, how- 
ever, do not warrant a definite conclusion. The vari- 
ations may be due to the possibility that the liver may 
dispose of the “lost” cholic acid in different ways 
under different physiologic conditions. If so, the 
average of the group of dogs is more significant that 
the average of an individual dog. 

Since the natural bile salts administered did not con- 
tain a significant quantity of keto-reacting substances, 
the increase in keto-reacting substances in the bile is 
due (a) either to the oxidation of some of the cholates 
fed, or (b) to an increased production of keto-reacting 
substances incident to the stimulation of the hepatic 
cells, or incident to choleresis. Since neither one of 
these two possibilities can be categorically eliminated, 
both have to be considered in calculating the recovery 


Table VI 


Showhtg the control daily output of keto-reacthig~snbstaiices in dogs’ bile when bile or bile salts were not ad- 
ministered. The figures represent averages for a 3 or 4 day control period when nothing but the diet ivas given 
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in the bile of the orally administered oxidized or keto 
bile acid. . 

In fact, three methods must be considered in calcu- 
lating the recovery in the bile of the oxidized bile acid 
given orally. Method I. It can be assumed that when 
an o.xidized bile acid is fed, the oxidized acid replaces 
all the keto-reacting substances excreted normally in 
the bile. Then, the total amount of keto-reacting 
substances in the bile after giving an oxidized bile acid 
would represent the oxidized bile acid absorbed and 
e.xcreted in the bile. For e.xampie, referring to Table 
VIII, column A, when 3 gms. of Dechacid were fed 
daily, 107.25 mgs. of keto groups were e.xcreted daily. 
If all of these keto groups came from the Dechacid fed, 
then 107.25 mgs. of keto groups should be converted 
into Dechacid as follows: 107.25 -r- 0.112 (11.2 per 
cent of keto groups in Dechacid) = 957 mgs. of Dech- 
acid. To obtain the per cent recovered, the 3 gms. fed 
is divided into 957 mgs., and the result is that 31.9 per 
cent (Table IX) of the Dechacid fed was recovered. 
This is the maximum recovery possible. Method II. It 
can be assumed that when an oxidized bile acid is fed, 
the oxidized acid excreted does not replace any of the 
keto acid normally eliminated at any level of choleresis 
(see "b” in preceding paragraph). For example, when 
3 gms. of Dechacid were fed dailj', 107.25 mgs. of keto 
groups were excreted daily. However, we know that 
when 175 cc. of bile is e.xcreted daily in response to 
"natural bile salts,” 74.2 mgs. of keto groups are ex- 
creted daily and that the administration of 3 gms. of 
Dechacid was associated with an output of 175 cc. of 
bile. Thus, 74.2 mgs. should be subtracted from 107.25 
mgs., or 33.05 mgs. of keto groups represent the Dech- 
acid (295 mgs.) excreted in the bile. According to this 
method only 9.8 per cent (Table IX) of the Dechacid 
fed was e,xcreted in the bile daily. This is the minimum 
recovery possible. Method III. It can be assumed that 
the increase in keto groups when “natural bile salts” 
are given is due to the oxidation of some of the bile 
acid or cholates given. Or, what amounts to the same 


thing, it can be assumed that when keto bile acid.s are 
given, the increase in keto output above the control 
level represents the recovery of the keto bile acid. For 
e.xampie, when 3 gms. of Dechacid were fed daily. 
107.25 mgs. of keto groups were e.xcreted daily. The 
control keto output was 52.6 mgs. Thus, 107.25 — 52.6 
= 54.65 mgs., or the administration of 3 gms. of Dech- 
acid increased keto output by 54.65 mgs. Converting 
54.65 mgs. into Dechacid, 487 mgs. of Dechacid were 
recovered; or the daily recovery of Dechacid amounted 
to 16.2 per cent. This is the median yield. 

Since we believe the assumption on which Jlethod 
III is based is theoretically most logic.al, is supported 
by the likely po.ssibility that the increase in keto 
groups on giving “natural bile salts” is duo to oxi- 
dation of the cholates given, and yields a median re- 
sult, U’e have employed Method III to calculate the 
recoveries of the oxidized bile acids shown in Tables 
III and VIII. 

The recovery of oxidized conjugated bile acids, or 
Dechacid, amounted to 16.2 per cent when 3 gms. were 
administered orally as calculated b.v Method III. When 
5 gms. were administered, the recovery amounted to 
14.3 per cent (Tables III and VIII). The average daily 
1 ‘ecovery of 3 gms. of oxidized vneonjugated bile acids. 
or Ketochol (Searle), was 24.3 per cent; of 5 gms., 
23.1 per cent. The average daily recovery of 3 gms. of 
Kebilac (Wilson Laboratories) was 25 per cent. The 
average daily recovery of 3 gms. of trikclocholanic 
acid, or of dehydrocholic acid (Decholin), was 27.9 per 
cent; of 5 gms., 24.4 per cent. The recoveries calcu- 
lated by the different methods are shown in Table IX. 
It is to be noted that the values obtained by Jlethod II 
and III check well, and further that the recoveries of 
the various o.xidized acids are almost directly pro- 
portional to the keto groups each contains. For e.x- 
ampie 87.6 per cent of 27.9 is 24.4, which check.s well 
with the 24.3 per cent of ketocholanic acid (Ketochol) 
actually recovered. And 53.6 per cent of 27.9 is 15, 
which checks quite well with the 16.2 per cent of Dech- 


Table VII 

Shomng the relation of cholic acid "lost" during one enterohepatic circuit to the incrca.se in keto-reacting 
substances excreted concurrently in the bile. From 1.5 gm. to 1.7 gm. of cholic acid were fed daily 




A. 

B. 

c. 

De* 

E.»' 

F. 

G. 

Doc 

No. 

No. 

of 

Tests 

Me. 

Cholic 

Acid 

Lost 

Tc 

Cholic 

Acid 

Fed 

Recov, 

1 

Actual 
Increase 
in Keto 
Output 
Observed 
) M<r. 

Mflx- 

Possible 

Keto Yield 
From *‘A** 

Mjt. 

Possible Keto 
Yield From 
“A” ns 
Oxidised 
ConJuinited 

Mr-. 

Cholic Acid 
Lo<it Calculate<! 
as Appearinsr as 
Triketocholanic 

C D 

Cholic Acid 
Lost CalculaUfl 
as Appearinsr 
as Oxidizcsl 
Conjujrated 
Acids 

C -T- E 

3 

3 

79 

95.0 

j G.5 

16.5 

8.S 

39.4 

73.S 

5 

2 

129 

92.4 

13.6 

26.9 

14.4 

50.4 

89.0 

5A 

3 

163 

90.4 

27.fi 

34.0 

18.3 

81.1 

351.fi 

6 

1 

262 

S4.7 

1 10.3 

S4e7 

29.3 

13.1 

24.5 

4 

4 

452 

74.0 

, 2S.7 

94.0 

50.6 

30.4 

56.0 


12 

110 

93.0 

I 30.0 

23.0 

12.3 

130.0 

244.0 

S 

3 

0 

100.0 

J 20.7 

0 

■ 



5D 

4 

113 

92.4 

1 41.6 

23.6 

12.7 

176.0 

828.0 

4 

2 

196 

S3.9 

' 31.S 

40.9 

21.9 

‘ 78,0 

346.0 

Total 

34 

1504 

?0S.S 

211.0 


, 



Averree 

167 

S9.9 

23.4 i 

f 

34,S 

18.7 j 

( 

67.0 ! 

123.0 


~ yield of keto croups calculated as triketocholanic acid. 

A X 0.11.. — of j^oto croups calculated as oyidiied conjugated bile acids as they occur when natural or-bilc salts are orldired. 
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A typical protocol of a single experiment for a 3-day 
post-bile-acid period is shown in Table X. In this 
instance 3 gms. of dehydrocholic acid (Decholin) were 
fed for 3 days. The output of keto-reacting substances 
had not returned to the control level 3 daj's after the 
administration of the keto acid had been stopped. The 
recovery (Method III) of the dehydrocholic acid fed, 
in this instance, during the period of administration 
was 27.5 per cent and during the total period, 30.6 per 
cent. In Table XII the results of another experiment 
show that (Method III) the administered keto-acid 
was still being e.xcreted apparently for a period of five 
days after its administration had been discontinued. 
Some dogs return to the basal level of keto output 
within 48 hours after cessation of the administration 
of the keto acid. The variations are illustrated in Table 
XI. The total recover}' of the various keto bile acids 
fed ranged in dilTerent tests in the different dogs from 
15 to 50 per cent. The determination of the recovery 
for a 3 to 5 day period after cessation of administra- 
tion of the keto acid only increased the per cent re- 
covery by 6 per cent when the results on all the dogs 
are averaged. The maxivmm recovery of tlie keto acid 
fed under any condition in all otir tests was 52 per 
cent. 

Comment. It is obvious from the results of the fore- 
going experiments that the liver handles “natural Ox- 
bile salts” differently from the oxidized bile acids. The 
meaning of this is uncertain. The failure to recover in 
the bile more than one-half of the oxidized bile acids 
administered may be due in part to incomplete absorp- 


tion (our dogs at no time had diarrhea) and in part 
to destruction or conversion to keto-hydroxy acids. 
The delayed e.xcretion cannot be attributed entirely to 
slow absorption from the intestine. It suggests rather 
that the oxidized bile acids accumulate to a slight e.x- 
tent in the liver. To test this likely possibility it will 
be necessary to devise a test for quantitatively de- 
termining keto-reacting substances in liver tissue. 

The relation of "natural (unoxidized conjuyated) 
bile salts” to the recovery of administered oxidized 
bile acids. 

It was thought that the administration of “natural 
bile salts” for a period after the oxidized bile acid had 
been given might increase the output and recovery of 
the o.xidized bile acid. The protocol of such an experi- 
ment is given in Table XII. These and the results of 
two other experiments, when compared with the re- 
sults of similar experiments like those recorded in 
Table XI, suggest, but do not prove, that “natural bile 
acids” given after a course of oxidized bile acids tend 
to increase the recovery of, or to "wash out” the oxi- 
dized bile acids. Further, experiments were not done 
because the difference was not sufficiently striking to 
warrant the time and labor that would be involved. 

In the preceding experiments, the various bile acids 
were given to an animal maintained for at least 3 days 
under basal conditions or without receiving a bile acid 
of some soi't. However, most patients that now receive 
bile salt therapy certainly are secreting some "natural 
bile salts” into the intestine. So, it is of interest to 


Table XI 

Typical results on TOTAL recovery of administered oxidized bile acids calculated by method III 


BHe Acid 

Given 

^ Amount Recovered 

Durinc the Period of 
Administration 

3 Days 

Amount Recovered 
After Period of 
Administration 

Total 

Recovered 

Me. 

% 

Recovery 

5 cm. 

Dechceid 





Doc 1 

8.4 K 

1689 

1873 

3562 

24 

3 cm. 

Dechacid 





Doc 4 

12.6 K 

865 

536 

1401 

15 

3 cm. 

Ketochol 



J 


Doc 3 

12.0 K 

3039 

1460 

] 4499 

50 

Doc 1 

8.4 K 

3384 

' 1149 

4533 

50 

Doc 5 

11.5 K 

1809 

140 

1949 

22 

Doc 2 

19.0 K 

2652 

541 

1 4193 

46 

Doc 2 

19.0 K 

2976 

164 

t 3140 

35 

Doc 2 

19.0 K 

3216 

375 

3591 1 

40 

5 cm. 

Ketochol 



■ 1 


Doc 2 

19.0 K 

5262 

26 

5288 1 

34 



5613 

194 

6807 

39 

Doc -1 

9.4 K 

3046 

117 

5163 

34 

3 cm. 

Decholin 




1 

Doc 3 

13.0 K 

2478 

274 

2752 

30 

Doc 5 

11.5 K 

745* 

491 

1237 

20.6 

Doc A 

9.2 K 

2163 

59 

2222 

25 

Doc A 

9.2 K 

2544 

77 

2621 

29 

5 cm. 

Decholin 





Doc 6 

13.3 K 

3573 

134 

3707 

24 

Doc 5 

11.5 K 

3370 

473 

3743 

24 


•This was onij- for & 2-<ia7 period. 
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know what would happen to cholic acid output when 
an animal receiving “natural bile salts” is given in 
addition some oxidized bile acid. The typical results 
of such experiments are showm in Table XIII. The 
percentage recovery of both cholic acid and keto- 
cholanic acid is the same whether they are given sepa- 
rately or together. Although the differences obseiwed 
in the recoveiy of keto acid are within experimental 
error, it appears as if the administered keto acid re- 
places the keto-reacting substances which increase 
after “natural bile salts” are given. From a practical 
standpoint, hoivever, there is no reason to suspect that 
the administration of an oxidized bile acid to a person 
who has a normal liver, which is already producing 
and secreting the natural conjugated bile acids, will 
interfere materially with the output of “natural bile 
acids.” 

Effect of bile acids on cholesterol output. We have 
uniformly found in this and a previous study (6) that 
Ox-bile salts, containing no cholesterol, when given 
orally increase the total daily output of cholesterol in 
in the bile. The increase is greater than the experi- 
mental error, which is 2 mgs. above or below the mean 
output. The oxidized bile acids, except dehydrocholic 
acid, or Decholin, also increased cholesterol output 
(Table III). Decholin, however, quite uniformly de- 
creased cholesterol output. In an occasional test not 
more than a trace of cholesterol could be found. This 
was not due to a dilution error in the chemical method 
because at the same time an increase in the dilute bile 
obtained in response to ketocholanic acids (Ketochol) 
showed an increase in cholesterol output. 

The only explanation of this interesting observation 
that has occurred to us is that Jones and Dolkart (16) 
have found that ketocholanic acids (Ketochol) are a 
somewhat better solvent for cholesterol than dehydro- 
cholic acid (Decholin), a property that is due to some 


unknown constituent of Ketochol. This suggests that 
when considerable dehydrocholic acid (5 gins, are re- 
latively large doses) is passing through the liver cell 
into the bile, it does not carry cholesterol as docs the 
other bile products used. However, the cholesterol docs 
not accumulate in the blood, since dogs fed 5 gms. of 
Decholin daily for seven months showed normal blood 
cholesterol values. 

The observation that unoxidized conjugated bile 
•salts increase cholesterol output confirms previous 
observations (6, 11, 12). Kohlstaedt and Hclmcr (12), 
using convalescent biliary fistula patients, observed 
only a slight change in cholesterol output when 1-2 
grams of “Bilron” per day were given. Although the 
“natural Ox-bile salts” increased cholesterol output in 
our experiments, they also increased cholic acid output 
so that the cholic acid : cholesterol ratio remained in 
the normal range. Thus, there is no danger of choles- 
terol precipitating and becoming a nucleus for a gall 
stone, when bile salts arc administered. 

Effect on pigment output. None of the bile acids 
studied had a significant effect on pigment output. The 
25 per cent increase of pigment when 5 gms. of Keto- 
ehol was given to one group of animals is statistically 
significant for th.at group, but is neither physiolo- 
gically significant, nor statistically significant if the 
mean for all our animals, 112 mgs., is used instead of 
the group mean of 109 mgs. (Table III). 

Effect of the variou.s bile preparations on the non- 
volatile solids, viscosity of bile, and specific gravity. 
Does the administration of bile salts actually “thin” 
the bile? 

Bile is secreted iso-osmotically with blood, and is 
i.so-osmotically concentrated in the gall bladder with 
an increase in specific gravity. It is interc.sting that 
cholercsis was not accompanied by significant changes 


Table XII 

The recovery of an oxidized bile salt in the bile calculated according to method III 


Dor 

Regime 

i Volume I 

CC./21 Hrs. 1 

Cholic Acid 
mtrs./24 Hrs. 

Cholesterol 
mc^./24 Hrs. 

Pirment 
mrs./24 Hrs. 

Total Solid 
rntrs.i'cc. 

U»*co\rre<l 
Krlochol.anir 
Acids Mr,* 

1 8.4 K 

Control 

1 







1st day 

i 

157 t 

1350 

6.0 

142.0 




2nd day 

147 

130S 

8.2 

125.0 




3rd day 

134 

1256 

9.6 

11.5.0 

31.0 

0 



3 pms. No. 173 Ketocholanic Acids (Ketochol) 




1st day 

292 

1606 

13.7 

82.3 


[ 


2nd day 

295 

1431 

11.4 

6S.C 




3rd day 1 

331 

1400 

13.6 

52.6 

30.0 

33C4 



3 irm«. purified ox-bilc salts (Wilson) 





1st day 

230 j 

! 2599 

14.4 ] 

j S..2 

' 35 

320 


2nd day 

215 

' 265S 

14.0 ' 

! 

37 1 

130 


3rd day 

221 

2696 

15.0 

, 93.0 

37 1 

250 


4th day 

213 

2662 

j 

92.4 

37 i 

2-1 


5th day 

207 

2665 

14.3 

74.7 

39 

1C« 


6th day ' 

195 

2617 

13.3 

73.0 

41 ' 

7 


Total Ketochol recovered 





4.533 rras. 


Total intako of Oxidiiod Bile Salt ~ S.OOO inn. 

ToIaI output during feodinc period “ 3.554 irm. = 

Total output during fe^inir period = 4.535 rm. = SO.S'Tc. 

acid. •Te recovery = CO.S*^. 

Cholic acid, ^ recovery = 

•Thi» !« in addition to keto rroups normally fccrcted durinjr the control period arhieh amounted to S4.C me. r»er day. 
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in the specific gravity of bile. This is .shown to be the 
case b.v the actual averaged data given in Table III. 
Thus, from the standpoint of specific gravit 5 % bile salts 
do not “thin” hepatic bile. In this connection it is of 
interest to note that Wigodsky and Phibbs in our 
laboratory have observed no significant difference be- 
tween the specific gra%ity of gall bladder bile of dogs 
that had received Ketochol and those that had received 
no medication before the bladder bile was studied. 

The non-volatile solids were determined by drying 
an aliquot of the bile at 110° C. and 25 mm. Hg. 
pressure. The averaged data are shown in Table III. 
The administration of “natural Ox-bile salts,” because 
they increase the cholates in the bile without pro- 
portionately increasing water, was expected to cause 
an increase in the concentration of solids in the bile. 
This effect is well illustrated in Table VIII, where the 
concentration of bile acids is calculated. The oxidized 
conjugated bile acid, Dechacid, did not materially 
affect the concenti-ation of the bile. That is, the 
choleresis or increase in volume output is almost ex- 
actly proportional to the increase in output of solids 
f Table III). The oxidized unconjugated bile acids, 
Ketochol and Decholin, decrease the concentration of 
solids in bile decided^'. Tims, from the standpoint of 
the content of non-volatile solids, “natural’’ Ox-hile 
salts ‘’thicken’’ the bile, and the oxidized unconjugated 
bile acids, Ketochol, Kebilac and Decholin, “thin" the 
hepatic bile. 

The viscosity of the bile was compared at 25° C. 
■vrith that of distilled water by determining the time 
required for the same volumes to flow betiveen two 
points on a long slender glass tube. The average time 
for distilled water was 1 min. and 30 sec. The value 
for the control bile (no bile salts administered) 
averaged 4 min. and 15 sec. The value for the bile 
after the administration of “natural O.x-bile salts” was 
4 min. and 50 sec.; for Dechacid No. 14 it was 4 min. 
and 30 sec. ; for Ketochol, 3 min. and 40 sec. ; for Dech- 
olin, 3 min. and 20 sec. Thtcs, from the standpoint of 
viscosity, the “natural Ox-bile salts” tend to “thicken” 


the bile and the oxidized unconjugated bile acids, Keto- 
chol, Kebilac and Decholin, definitely “thin" the bile. 

It should be pointed out that the type of bile that we 
collected as normal controls was secreted by a normal 
liver and by an animal receiving an adequate diet. Its 
viscosity is not to be compared to that of a bile that is 
obtained under abnormal conditions. The bile obtained 
after administration of “natural Ox-bile salts” is very 
“thin” bile compared to that seen in the bile passages 
under certain abnormal conditions. 

DISCUSSION 

The practical implications of these observations 
have been discussed in considerable detail elsewhere 
(17) under the topic, “The Rationale of Bile Salt 
Therapy in Biliary Tract Disease,” One point was 
made in that article which we should like to emphasize, 
namely, that the selection of a bile acid for therapeutic 
purposes is not as simple as it might appear to be on 
superficial examination. This is at least true from an 
academic vievqioint when one considers the chemistry 
of the bile acids. VTiether the chemical differences be- 
tween the various bile acid preparations are of much 
practical therapeutic significance remains to be de- 
termined. However, it is clear from our-work that the 
“natural 0.x-bile salts” produce a bile quite different 
chemically and physically from that produced by de- 
hydrocholic acid and unconjugated ketocholanic acids. 
And, if hydrocholeresis is the sole desideratum, the 
unconjugated oxidized bile acids, dehydrocholic and 
ketocholanic acids, are definitely preferable per unit 
weight. 

We also desire to reiterate that we know of no direct 
evidence showing that any tj'pe of choleresis “flushes 
out the gall bladder.” The bile ducts obviously can be 
flushed; but it does not follow that flushing the ducts 
will cause or be associated with a flushing of the gall 
bladder. 

SUMMARY AND CONCLUSIONS 

1. The pertinent chemistiy of the various bile acids 
has been reviewed in order to indicate that the differ- 


TABLE XIII 


Shoicing the effect of giving oxidized bile acids with natural bile acids on keto and cholic acid output 




Average Dailjr Output 





1 



Keto Group 

1 Recovery of 



Cholic 

Total Keto 

Increase Due 


Keto Acid 


Vol. 1 

Acid 

Groups 

to Keto Acid 

Cholic Acid 

Procedure 

cc. 

Me. 

KUm. Mff. 

Fed Mff. 

% 

% 

Do? 3. 13.0 K 

! 






A- Control 

130 

1707 

54. 

179.0* 


32.6 

B. 3 jrm. Ketocholanic Acid 

282 

1657 

233. 




C. 3 pm. Ox-BIle (IS’ilson) 

171 

2738 

86.5 

130.5 

82.0 ! 

23.8 

D. 3 Ox-Bile •i- 3 :pm. Keto Acid 

282 

2901 

217. 


85.2 

29.7 

<B - C) 



217-54 

163.* 

1 


Do^ 1. S.4 K 





mam 


A. Control 1 

1 

146 

1 

1288 

52.6 

201.4* 


36.6 

B, 3 rm. Ketocholanic Acid i 

296 ! 

1479 

254.0 




C, 3 ijm- Ox-hile (Wilson) 1 

210 i 

2653 

90. 

165.5 


30.0 

D. 3 cm. Ox-Bile 3 Keto Acid 

332 

2752 

255.4 

—52.6 

202.8* 

1 92.1 

36.C 

Doff i. 12.6 K 








•Thew ral-scs on Xht taae fioc ere so close together as to BOfcest tiiat the heto acid fed replaces the Veto acid prodneed in response to the natural 
bile salt administration. 
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ent bile acids available for use therapeutically may 
affect the liver differently. 

2. In this study three kinds of bile acid prepa- 
rations have been used: (A) uno.xidized conjugated 
bile acids as represented by the salts of glycocholic and 
tauroeholic acids found naturally in O.v-bile (Bilron, 
Lilly; Ox-Bile Salts, Wilson Laboratories); (B) o.xi- 
dized conjugated bile acids, as represented by Dech- 
acid (Wilson Laboratories) which is chiefly oxidized 
glycocholic and tauroeholic acids; (C) o.xidizcd un- 
conjugated bile acids, being represented by Ketochol 
(Searle) and Kebilac (Wilson Laboratories), which 
contain a mi.xture of tri-, di- and mono-ketocholanic 
acids, chiefly the former, and the other being repre- 
sented by Decholin (Riedel-de-Haen), which is practi- 
cally pure triketocholanic acid or dehydrocholic acid. 

3. The bile has been assayed chemically for cholic 
acid, keto-reacting substances, cholesterol, pigment, 
non-volatile solids, specific gravity, and viscosits'. No 
phase of the investigation was considered complete 
until at least 10 tests on 5 dogs with a Rous-McMaster 
biliarj' fistula had been made. 

4. Fifteen dogs receiving a control diet but no bile 
or bile acids secreted in the bile 252 ± 16 (S.E. mean) 
mgs. of keto-reacting substances daily expressed as 
triketocholanic acid, or 52.6 ± 4.4 mgs. of keto groups 
per day. This had to be determined in order to de- 
termine the recovery in the bile of any oxidized or 
keto bile acid administered. 

6. On the average when an increase in bile volume 
output is produced by giving “natural” O.x-bile salts, 
a proportionate increase in the e.xcretion of keto-re- 
acting substances occurred. Since on the average 10 
per cent of the cholic acid in the Ox-bile salts fed is 
"lo.st,” it appears as if the increase in the e.xcretion of 
keto-reacting substances comes in part, if not entirely, 
from the o.xidation (ketonization) of the 10 per cent 
of cholic acid "lost.” 

6. On the average when unoxidized conjugated bile 
salts are given oralb' 90 per cent of the cholic acid is 
recovered in the bile and usually within 8 hours. How- 
ever, when oxidized bile acids of any sort are given, 
only from 9 to 37 per cent are recovered daily b.v our 
method in the bile during the period of administration. 
After the administration is discontinued, oxidized bile 
acid is excreted from 1 to 5 days, giving a total re- 
covery of from about 15 to 52 per cent. Thus, it is 
clear that the liver or bod.v handles o.xidizcd bile acids 
somewhat differently from uno.xidized bile acids. MTiat 
happens to the unrecovered oxidized bile acid is un- 
known. 

7. The oxidized unconjugated bile acids, dehydro- 
cholic acid (Decholin), ketocholanic acids (Ketochol 
and Kebilac) provoked a marked Injdrocholcrcsis, or 


an increase in the output of bile having an increasiHl 
water content and a decreased content i>er ec. of 
cholates, non-volatile .solids, and a decreased vi.«cnsity. 
A truly “thin” bile i.s the re.sult. 

The oxidized conjugated bile acid.s, that i.s, conju- 
gated ketocholanic acid.s, caused a moderate increa.se 
in bile volume output with but little ch.'inge in cholates, 
water, non-volatile solid content and viscosit.v. 

The unoxidized conjugated bile acid.s, tauroeholic 
and gl.vcocholic acids as found in O.x-bilc, caused a 
moderate increase in bile volume output with an in- 
crease in total cholate.s, non-volatile solids and a slight 
increase in viscosity. 

Thus, the combination of gl.vcine or taurine with 
ketocholanic acid, suppresses the h.vdrocholeretic effect 
of the keto acid. This conclusion is tentative because 
pure bile acids wore not used. It does not follow, how- 
e\'er. that the conjugation of all ketocholanic acids will 
depress their choleretic activity; neither does it follow 
that the oxidation of all cholanic acids will give them 
hydrocholerelic properties. This can only be settled by 
actual c.xperiment. 

8. The administration of the oxidized bile acids 
neither uniformly increases nor decreases the output 
of natural bile salts. The administration of “natural 
O.x-bile salts” (conjugated cholates) incrca.ses the out- 
put, but not the natural synthesis of cholates in the 
bile. 

9. When oxidized bile acids are fed with "natural 
O.x-bile salts,” the one does not significantly affect the 
elimination of the other in the bile. 

10. The administration of bile acids does not sig- 
nificantly affect bile pigment output under the con- 
ditions of our e.xperiment; cholesterol output was in- 
creased with all the bile acids studied c.xcept deh.vdro- 
cholic acid. Five grams daily of dehydrocholic acid 
definitely decreased cholesterol output in the bile with- 
out significantly affecting the blood cholesterol level. 

11. If one desires to flush the bile ducts ("not the 
gall bladder) with a relatively copious quantity of thin 
bile then one of the oxidized unconjugated prepa- 
rations of deh.vdrocholic acid or ketocholanic acids 
should be used. If one desires to increase the volume 
output of bile by the liver and at the same time in- 
crease its concentration in those bile salts that natu- 
rally predominate in human bile, then a preparation 
containing “natural O.x-bile salts” should be used. Wo 
have not yet studied hog’s bile or h.vodeso.x>'cholic acid. 

None of the foregoing statements are intended to bo 
applied to the liver in hepatitis or during recovery 
from obstruction. We are .skeptical regarding the 
wLsdora of bile salt therapy under such conditions o.x- 
cept for the purpose of improving intestinal absorp- 
tion. 
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Notes on Some Recent Books on the Psychoneuroses and Minor Psychopathies 

By 

WALTER C. ALVAREZ, M.D.« 

ROCHESTER. MINNESOTA 


O XE of the most trying problems of the gastro- 
enterologist, especially when he has a strong 
sense of devotion to the best interests of his patients, 
is what to do with those many nervous, psychopathic, 
and constitutionally inadequate persons who come to 
him for help. If it weren’t for the coming of these 
persons to his consulting room every day, his life 
would be much happier and easier, and more often he 
could get away at four-thirty for a good game of golf. 
Time and again as he stays late in the office trying to 
help these problem-people he will wish fervently that 
there were some psychiatrist in his city who would 
take them off his hands, someone who would treat them 
sensibly, kindly and understandingly, and someone 
who would be willing to spend much time on them 
without adequate remuneration. 

The problem is to find a man (1) who had good 
medical training and experience before he went into 
psychiatry, (2) who is not so blinded by the dogmas 
of Freudianism that he cannot study disease as he 
finds it, and (3) who is interested not so much in the 
hopelessly crazy asylum inmate as in the person who 
is worn out by foolish fears, compulsion neuroses, ex- 
cessive irritability, and difficulties in adjusting to the 
problems of life. 

The clinician can seldom send these patients to the 
tj-pe of psychiatrist ■who runs a sanatorium because 
they wouldn’t be caught dead in his office, and they 
wisely object to going to his hospital to he thrust into 
contact with the insane. It would be of little use also 
to send the nervous, worried patient to the average 
neurologist because he is interested mainly in organic 
disease of the nervous system, and little inclined to 
spend time talking to a fussy woman who hasn’t a 
patch of anesthetic skin or a “Babinski” to show for 
herself. 

There is, of course, nothing of discredit in this to 
psychiatrists and neurologists — they have a perfect 
right to spend their time on what interests them, but 
still there remains a great need in every city of this 
land for well-trained, able and consecrated physicians 
who will help ndth the treatment of the neuroses, 
psychoneuroses, and mild psychoses. Unfortunately, 
only occasionally are men bom who can do the job well, 
or who care to do it. 

As I have already pointed out, such men must first 
be well trained in everj’ branch of internal medicine so 
that they will know organic disease when they see it 
and Mill not start treating as a “neuro” the woman 
Mith exophthalmic goiter or the man with pains due to 
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widespread carcinomatous metastasis. The type of 
psychiatrist I envisage will meet his greatest need for 
sound medical knowledge and judgment when he comes 
to deal with those many patients whose anxiety 
neurosis or hysteria is superimposed on organic dis- 
ease of heart or blood vessels or stomach. 

Until this new' type of psychiatrist is readily avail- 
able, and doubtless for a long time after that, ei'ery 
clinician and every specialist should be prepared to 
understand and take care of all the neurotic and 
psychotic patients who come to him. In other words, 
the cardiologist should be fully prepared to treat the 
cardiac neuroses, the gastro-enterologist should know’ 
well the abdominal neuroses, and the urologist should 
know how to help the man with psychic impotence and 
“lost manhood.” 

Unfortunately there is little instruction being given 
in medical colleges today in the handling of this 
common type of disease. So great an effort is being 
made to turn out students who know the science of 
recognizing organic disease that little is being done 
about the art of curing neuroses. Because of this, 
when the young physician opens his office and dis- 
covers that a third of his patients have “functional 
troubles” and that his success in practice is going to 
depend largely on the skill with which he handles these 
people, he has to get busy and learn w’hat he can from 
books. 

I had to do just this some thirty-two years ago, and 
young physicians today may well find help in the books 
that I discovered then. I have listed some of them in 
chapter 7 of my book on “Nervous Indigestion” and 
others are mentioned in the last chapter of my "Intro- 
duction to Gastro-enterology.” After looking through 
these chapters, the young graduate may want to read 
Dubois’ “The Psychic Treatment of Nervous Dis- 
orders,” the three little books by Weir Jlitchell, some 
articles by O. W. Holmes, and Osier, and a little hook 
by Peabody. 

The most helpful wTitings that I have found in 
recent years are those of T. A. Ross. I was so charmed 
by his article on the psychoneuroses in the recently 
published seventh volume of Oxford Medicine that I 
eagerly sent for two of his books, “The Common 
Neuroses,” and “An Enquiry Into the Prognosis in the. 
Neuroses.” Here is a man w’ho sees the patients we 
gastro-enterologists so often see; he describes their 
troubles in simple speech, and he gives many hints as 
to what to do and what not to do with them. 

Interestingly, Ross was not trained as a psychiatrist, 
and actually, as he wrote me, he regards himself as 
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fortunate in having escaped such “training.” During 
the seventeen years in which he was in general 
practice, he saw so many neurotic and psychotic 
patients that he felt compelled to learn all he could of 
their care. Eventually he became so interested in the 
borderlines of psychiatry that he specialized in this 
field and now he has become an outstanding authority 
in it. For years he was director of the Cassel Hospital 
for Functional Nervous Disorders, an endowed institu- 
tion for the study of the psychoneuroses and mild 
psychoses. 

In Great Britain Boss finds the same difficulty that 
we internists have here; he cannot get the physicians 
and surgeons on teaching hospital staffs to take any 
interest in the patient with the common borderline 
type of psychiatric problem. Yet these same physicians 
keep complaining that they cannot find qualified con- 
sultants to whom they can refer their neurotic 
patients. As Ross says, so long as the leaders in medi- 
cine and teachers in medical schools ignore this tre- 
mendous problem, the students and young graduates 
will ignore it also. 

Following are some of the notes I made while read- 
ing Ross’ book on “The Common Neuroses, Their 
Treatment by Psychotherapy.” He feels sure that 
most of the treatment of functional neiwous disorders 
will have to be done by the general practitioner. Obvi- 
ously, if in a busy general practice the physician is to 
do this tiTie of work, his methods of diagnosis and 
treatment must be simple and not too time-consuming. 

While Ross believes that most patients can be 
treated successfully by the general practitioner, he 
admits that some are so hard to handle that they will 
have to be attended to by specialists, and some will be 
incurable even in the best of hands. 

In most eases elaborate and lengthy methods of 
psychoanalysis are unnecessary; to use them in some 
cases would be like using a steam hammer to crack 
nuts. Furthermore, Ross has found that in many cases 
the technic does more harm than good. In some difficult 
cases it can, of course, be helpful, and we must all 
recognize our debt to Freud for many good ideas. 

The physician must always remember that the 
psychotic patient believes in what he feels just as 
firmly as ive, who are sane, believe in what we see 
and feel. Hence there is little use in arguing with 
such a person at length because it will only make him 
angry. 

Many physicians tell a patient to use his will power 
and “snap out of it,” but Ross doubts if a man can 
keep going on will power very long; it is like running 
an automobile with the starting batteiy. 

It is wrong to speak of an imaginary pain. If one 
of us says he has a pain he either has it or he is a 
liarl 

Ross wisely points out that, in dealing with these 
cases of nervous and mental disease, if the physician 
balks at spending two hours in taking a good history 
he will waste dozens of hours on futile and misguided 
treatment. 

Many patients should be made to see that they 
should not demand at the start of treatment a definite 
diagnosis. Let them rest and mend their ways for a 
while and then see what symptoms are left. 

Sir James Paget used to sa.v, “The patient says that 
he cannot, the nurse says that he will not; the truth 
is that he cannot 11411.” 


To show a patient how real Ross thinks the 
symptoms are in spite of the fact that they are 
functional, he often points out that when a medical 
student at his first operation faints and falls to the 
floor, there is nothing imaginary about the fall, the 
unconsciousness or the ischemia of the brain. They 
are all real, and yet the trouble is a functional one, 
brought on by emotion. Similarly, when a finicky 
woman is nauseated and vomits at the sight of an inch 
worm in her salad, the symptoms are real enough, even 
if the stomach is normal. 

Most important is Ross’ injunction to physicians not 
to make the diagnosis of a neurosis by e.vclusion only. 
It should he made because the symptoms arc those of 
a neurosis. 

Unfortunately, the depression of manic depressive 
insanity can closely resemble that of neurasthenia. It 
is highly important that the differential diagnosis bo 
made correctly because the prognosis is so different in 
the two conditions. The majority of purely neurotic 
patients, if they are ever to be restored to their places 
in society, should show decided improvement in a few 
weeks or months, but the man or woman who is in an 
attack of depressive insanity is likely to stay in it for 
months or years. 

The patient with what appears to be an an.viety 
neurosis should be studied carefully and a searching 
history should be taken. Then if the physician is sure 
that the trouble is only a neurosis, the patient should 
be encouraged to do more than he thinks he can. 

Ross does not believe in “borderline” states. He be- 
lieves there is a great difference between the depressed 
neurasthenic and the depressed psychotic, and that the 
disease of the one will not shade over into the disease 
of the other. As proof of this he notes that a follow- 
up study showed that only 6 per cent of 1043 neurotic 
patients became insane in the period of from three to 
ten yeai's following their examination. This is the 
percentage of all persons in New York State who get 
committed at some time during life. Instructive also 
is the fact that few neurotic patients commit suicide, 
while, as everyone knows, many depressed psychotics 
do. The neurotic commonly blames all his troubles on 
overwork, while the psychotic denies that he has been 
overworked. Actually, the psychotic can sometimes 
■work on without any feelings of fatigue. Ross doubts 
if many really sane persons can ovenvork sufficiently 
to do themselves serious harm. 

Helpful diagnostically is the fact that in cases of 
true melancholia the patient is not made any sadder 
by news of the death of a loved one or by any disaster. 
In order to see if a patient is insanely depressed, Ross 
sometimes presents a group of colored fabrics and asks 
that a choice be made. The depressed patient will re- 
fuse to make this choice because, as he says, all the 
colors are indifferent to him. Also helpful diagnosti- 
cally is the tendency of the psychotic person to say 
that his troubles are all his own fault. Furthermore, 
the sins that he blames himself for are usually pe- 
cadillos. The psychotic talks slowly, while the neurotic 
is more lively and is likely to change his mood more 
quickly. The psychotic is more concerned with his 
mental depression than with his bodily distresses, 
while the neurasthenic is more ivorried about his aches 
and pains than he is about his psj-chasthenia. The 
psychotic is often so apathetic and unconcerned about 
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himself that the family has to bring him to the phy- 
sician and then give the historj’. The neurasthenic 
loves to go to doctors and to talk about himself. If a 
patient seems to like to confess to sexual sins this 
suggests a psychosis! 

Ross describes hjiiochondriasis as a fixed idea of ill- 
health, which is irremovable. The patient is usually 
an elderly man who states that some part of his body 
is seriously diseased. He is constantly seeking medical 
aid, and he will cheerfully undergo any type of. treat- 
ment recommended, no matter how painful or trouble- 
some it is. He is an unusually "good patient” who 
carries out every new treatment to the letter, in spite 
of the fact that it does not do any good. After years 
of going to physicians, suddenly the illness will shift 
to another organ, and the first one will seem then to 
disappear from consciousness. This type of patient is 
incurable, but he should be humored and taken care of 
by the physician, if only so that he will not fall into 
the hands of the quacks and be fleeced. In all other 
respects these patients are usually shrewd, intelligent, 
and sensible people. JIany become wealthy, perhaps 
because of their meticulous ways. 

There is another tjqre of hypochondriac who is really 
slipping into insanity when he begins to go the rounds 
of physicians. He is certain that he has cancer of the 
stomach or intestinal obstruction or other serious dis- 
ease, and he often talks physicians into operating on 
him again and again for an intestinal obstruction 
which is poisoning him and destroying his brain. 

The first interview with a nervous patient is the 
most important one of all, and if the physician is 
short of time he should postpone the interview until 
he can give at least an hour to it. These patients 
always have much to say, and they should be allowed 
to say it in their owm way. E.xtensive notes should be 
taken. As Ross points out again and again, hours of 
time 'which the physician commonly wastes on futile 
treatment could have been saved if he had only spent 
an hour or two taking a good history at the beginning. 

It is not always the worrj' that does a patient harm; 
the important point is how the worry is regarded. For 
instance, a boy may worry about masturbation, but 
this worry i\’ill not do him any harm if he has never 
been told that masturbation is a terrible sin and that 
it will destroy his brain and his sexual power. A man 
may worry about cancer, but this will not injure him 
much unless the recent death of a relative with cancer 
has convinced him that he too must die of it. Mo.st 
people woriT about a discomfort, not because it is very 
bothersome, but because thej' don’t know what is 
causing it or what it will lead to. The physician could 
save himself hours and hours of wasted time in treat- 
ing patients if he would onlj’ take the trouble to find 
out at the beginning why the patient came to consult 
him, what he or she feared, and why it was feared so 
much. This is particularly essential when dealing with 
Jewish patients who tend to become obsessed by fear 
of the diseases to which relatives have succumbed. 

The physician must get a good biography of the 
patient, and no third person should be present during 
the first interviews. The physical examination must 
be thorough because it is an important vehicle of 
psychotherapy. 

Ross states his belief that of all mistaken policies 
of physicians that of lying about a serious lesion is 
the worst. He thinks that patients with cancer are 


best told because they will soon find out anyway. Some- 
one will let the cat out of the bag. 

As Ross points out, innumerable neuroses are pro- 
duced by the type of physician who, in order to keep a 
line of retreat open, gives a vague and straddling 
opinion. Wien faced by a man with a chronic cough 
he should decide either that active pulmonary tubercu- 
losis is present or that it it absent. To diagnose “weak 
lungs” may enable the physician to say later, "I told 
you so,” no matter how the case goes, but this sort of 
diagnosing is cruel and unfair because it so often 
gives rise to an anxiety neurosis. As Ross says, not 
to promise a cure when one should do so is quite as 
wrong as to promise it when one shouldn’t. 

Very' true is Ross’ statement that it may be far more 
important to show a patient how he fell ill than to give 
a name to his disease. 

Ross has much to say about the need for bolstering 
the self-respect of patients suffering from hysteria. 
Great damage can be done by accusing them of sham- 
ming. One must never treat them harshly, because 
they do believe in their paralyses and pains. To show 
how thoroughly a hysterical person can be self-de- 
ceived, Ross tells of a capable superintendent of nurses 
who, after a slight injury', drifted into a disabling 
compensation neurosis. She was so thoroughly taken 
in by her hy'sterical disabilities that in her efforts to 
get well she sacrificed a mouthful of good teeth. 
Finally' Ross cured her by making her see what she was 
doing, and by persuading her to give up the small 
compensation payments she was receiving. Actually, 
it was hard for her to see that the payments were so 
much less than the salary she could earn by' working 
that it was much to her advantage to get well. Like 
all these patients, she wanted that compensation for 
the principle of the thing, and she had great difficulty 
in facing facts and doing ivhat was sensible. 

It must be remembered also that a patient with 
severe organic disease may be hy'sterical or may actu- 
ally be malingering in order to get sy'mpathy or better 
care. Thus, Ross tells of a man yvith carcinoma of the 
pancreas who once took to his bed and feigned intense 
pain in order to make the doctor pay more attention to 
him. Interestingly, Ross says that outside of insurance 
practice, this man was the only true malingerer ne 
ever could recognize in his practice. 

In all cases of hy'steria the physician must of course 
cure the symptoms with psychotherapy', but this is not 
enough. He must go on to uncover the psy'chic problem 
that brought on the paralyses or anesthesias or pains. 
He must find out why the patient became ill. The 
hysterical person believes in the reality' of his para- 
lysis, so to cure him one must make him lose belief in 
it. Then he will move the limb by himself. Later, he 
must be made to see clearly why he fell ill and why 
he was cured, if only so he will not slip back again. 

Unfortunately, the cure of a hysterical disturbance 
can upset a patient badly, especially during war time. 
An officer who is talked out of a hy'sterical paralysis or 
blindness is likely' to feel that he was a coward when 
his nerv'ous sy'stem took refuge in illness. Then if he 
is to get back his self-respect, he must be given a good 
explanation of the situation. He needs to be told that 
he got his disease in good faith and because of an 
inherited ty'pe of sensitive nervous sy'stem. He wasn’t 
malingering. Unless the physician takes the time to 
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make these things clear, the hysterical patient who 
has just been cured may promptly take refuge in a 
worse tjTie of neurosis, or in the case of a sensitive 
officer, he may commit suicide. 

Ross believes it is the physician who takes the en- 
lightening history who should work the cure of a 
hysterical manifestation. Usually it is well to try for 
a cure at the first interview. Often it can be worked 
then more easily than it can be later. In some cases 
all one needs do is to explain the situation to the 
patient and next day he or she will come back well. 

As every good ph.vsician knows, a traumatic neurosis 
is rarely curable while the patient has a lawsuit pend- 
ing. Patients with such neuroses are not malingering, 
but they cannot give up their symptoms so long as they 
need them to win the suit. As a general rule it is 
cheaper for the insurance company to pay such persons 
a lump sum than to go on paying doctors for attempts 
at a cure. 

The compulsion or obsessional type of neurosis is 
the most difficult to cure, and many of the patients 
just cannot be helped by any method of treatment now 
known. 

Jlany persons with a mild depressional p.sychosis do 
not need to go to an a.sylum. They can be cared for in 
their homes. The treatment is that of expectancy be- 
cause nothing is known that will definitely shorten the 
attack. The physician must, however, at each visit 
suggest something to do so as to keep up hope in 
patient and family. 

When patients are in an excited stage of a p.sychosis 
Ross advises the giving of paraldehyde in doses of 3 
drachms in water. It is no use trying to cover up its 
taste. Sulfonal can bo given in 20 grain doses, and 
chloral in doses of from 2.5 to 30 grains with 30 grains 
of bromide. Even larger doses are used in asylums. 

In chapter 10. nages 502 to G34, in the seventh 
volume of O.xford Jlodicine, Ro.ss has many more inter- 
esting things to sa.v. lie points out how emotional re- 
actions, harmless in themselves, can lead to disease, 
especi.ally when the patient is easily frightened and 
has come to believe that some organ such as the heart 
is seriously diseased. As he says, too often the natural 
tendency to fear is increased by the unfortunate state- 
ments of physicians. Even when the ph.vsician does 
not .say that the heart is diseased, he will produce a 
bad psychologic effect by advising that the patient go 
easy on stairs. Often the less the patient e.xerci.ses the 
more palpitation he is likely to have, and the more 
palpitation he has the less likely he is to e.xercise. A 
vicious circle is thus set up which can be broken into 
only b.v the physician who insists flat-footedly that 
there is no disease in the heart and that the patient 
must not tiy to spare it. 

Most patients when told that their troubles are 
function.al promptly assume that by this the physician 
means that they are imaginary. This is most unfortu- 
nate. As Dr. Ross points out, the soldier who is seized 
with diarrhea when ho has to go over the top is in 
exactly the same physical condition as if he had taken 
a large dose of salts. The woman who gets palpitation 
of the heart when .she is angry has it exactly as if 
she had exophthalmic goiter. The physician must make 
every effort to show the patient that his .symptoms are 
real, even while he insists that the organ which is mis- 
behaving is sound. 


It is most unfortunate to give a patient the idea 
that his palpitation is imaginary if only because this 
leaves him with the conviction that the physician does 
not understand the situation. Furthermore, the patient 
is the more frightened because he feels that he has a 
new disease unknown to science, and therefore proba- 
bly incurable. 

To show how under adverse circumstances one man 
will develop a neurosis while another escapes, Ross 
tells of two young men who had an old harridan of a 
mother who did her best to dominate both of them 
and to keep them from ever marrying. One brother 
held his own and had no trouble, while the other 
succumbed and took refuge in a neurosis. 

An interesting point made by Ross is that the 
physical conditions which are usuallj' held responsible 
for a neurosis are always trivial in nature. Thus, it 
is retroversion and not cancer of the uterus that is 
supposed to cause “nerves,” and it is a small astig- 
matism and not a big one that is supposed to cause 
nervous headaches. Similarly, during the war of 1914- 
1919 it was the unwounded or the slightly wounded 
soldier who developed a neurosis. 

Ro.ss classifies neuroses into anxiety reactions, hys- 
teric.al reactions, and obsessional reactions. Some 
persons have phobias and feelings of unreality without 
any physical troubles. When trying to judge the value 
of phobias there is one interesting point which will 
differentiate those of the neurotic and those of the 
insane. The neurotic person knows that his phobias 
are not real, while the insane person believes that they 
are. 

Ross tells of a way to help those persons who worry 
themselves sick about sins that they only thought cf 
committing or fear that they may have committed. The 
commonest worry of this tvne is that of the deeply re- 
ligious man who feels that he has committed adultery 
in his heart CMatthew 5:28.) As Ross points out to 
the.se patients, since good intentions which are never 
carried out are not noticed in heaven, bad intentions 
which are never carried out are similarlv disregarded 
by St. Peter! 

Ross does not agree with the physician who says 
proudl.v that he can get all the information he needs 
from a nervous woman in a quarter of an hour by 
keeping her from wandering from the point. Ross be- 
lieves that by keeping the woman from wandering the 
physician is likel.v to miss really important infor- 
mation. As ho s.a.vs, the nervous patient must not only 
be allowed to give the histoiT in a rambling way, but 
he should be encouraged to do so. He must ramble 
along and tell all about himself and his illness and his 
troubles and unhappinesses. The stoi-j’ may have to 
be straightened out later, but that should be done by 
the physician. 

Time and again after a long history has been taken 
and retaken and all the e.xaminations have been made, 
the secret back of the whole trouble will suddenly come 
out in a chance remark. Without this secret in his 
possession the physician’s treatment would be mis- 
directed and his time wasted. 

The physician must learn to listen patiently, and 
the historj’ must often be obtained during, several 
sittings of an hour each. Finally, this history which 
is so essential if the right diagnosis is to be made, is 
also the main instrument of treatment. The treatment 
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cannot be Jogical or successful unless it goes to the 
secret root of the trouble. It is essential also that the 
doctor use good judgment in deciding what is im- 
portant and relevant in the physical and laboratory 
findings. He musn’t swallow all of these reports un- 
criticallj' as so many physicians do today. 

It is most important that the physician note the 
patient’s attitude toward his illness. The patient with 
organic disease is often uninterested in his symptoms ; 
he makes light of them, and his family has to drag the 
story out of him. In the phs'sician’s office they will 
have to give the history because he will not remember 
any suffering. Finally, he may refuse treatment. The 
neurotic patient goes to the opposite extreme; he is 
more interested in his illness than in anything else; 
he gladly sees many doctors, and he searches for the 
best he can find. He may be desperately anxious to get 
his doctor to understand how important the illness is. 

Some ph 3 'sicians may think that the difference be- 
tween a psj’chosis and a neurosis is that the psychosis 
is worse, but as Ross says, there are many psyehotics 
who are walking about and conducting their business 
cheerfully, while many neurotics get so sick that they 
can’t work, and manj* take to their beds. 

Ross gives more suggestions that \vill be helpful in 
the differentiation of depressed insane patients from 
neurotic ones who are discouraged. Apathj>^ is common 
in the psj’chotic, but not in the neurotic. The psychotic 
patient will not weep, while the neurotic one maj'. The 
psj'chotic cannot be made to laugh, while the neurotic 
may be made to cheer up, and he will often laugh at a 
joke. The psj'chotic is uninterested in everything, in- 
cluding his o\™ state, while the neurotic is anxious 
about himself and his relatives. 

Ross refers to the tj-pe of woman described by 
Robert Hutchinson who wants operations on the ab- 
domen and has several performed without any benefit. 
Ross believes, and I am sure rightlj', that these con- 
ditions are psychogenic and not curable. They are due 
to a psj'chosis rather than to a neurosis. 

Ross points out that the physician who hopes to help 
people with an anjuetj' neurosis must never seem to 
be in a hurrj'. The first interview should last for an 
hour, and it is the most important one. If this inter- 
view proves disappointing to the patient, harm may 
have been done which can never be repaired by that 
particular physician. 

In the matter of diagnosis, “Unsureness spells 
failure in treatment.” “Doctors who sit on the fence, 
who are always guarding themselves against some- 
body’s saj’ing later that thej- made a mistake, are 
great creators and confirmers of neurosis. One of the 
things that every doctor must be on guard against is 
guarding his ovm reputation. Let it take care of 
itself.” Often the phj-sician must act like a quack and 
promise a cure. 

The phj'sician should see the patient the day after 
he has used psychotherapj' to see that what he said 
hasn’t been mi.xed up and confused. Often it helps to 
have the patient write out his impressions of what the 
phj-sician told him. The patient with a purelj' nervous 
dyspepsia should never be given a diet but should be 
told to eat everj-thing he pleases or that he has found 
he can digest comfortablj-. 

ItTien it comes to the care of the patient in the 
hospital it is highly important that the nurses be 
trained to express no opinions. If there is any differ- 


ence between the opinion of the nurse and the phj'- 
sician, the hair-splitting and cross-examining type of 
patient will make the most of it. Only one person can 
practice psj'chotherapy at one time on one person, and 
the tendency for nurses to take a hand in the game is 
great. 

Ross states that trauma is rarely followed by neu- 
rosis unless the man or woman hopes to make money 
out of it. Occasionally a neurosis will be started and 
later clung to for the purpose of teaching some dis- 
liked doctor that he was WTong in his opinion or brutal 
in his treatment. It is never easj’ to get patients to 
see the harm that they are doing to themselves in this 
way. 

Another helpful book on the problems of nervous 
and depressed patients is Sadler’s volume on the 
“Theorj' and Practice of Psychiatrj'.” Here the gastro- 
enterologist will find good descriptions of those 
troubles which he sees every daj'. He will find in 
simple biblical English descriptions of the problems 
of the nervous persons who fill his waiting-rooms, and 
much thoughtful and helpful and detailed information 
as to how these problems can often be solved. Here is 
a book on psj’chiatrj' written for the general practi- 
tioner, the internist, and the gastro-enterologist. It is 
written so simply that the busy physician who- comes 
home tired at the close of the day need not fear that 
the text will be too hea\’j' and too indigestible for him. 

As one might have expected from all this, Dr. Sadler 
did not get into psychiatry by the usual route through 
training in an insane asjdum. During years spent in 
surgical practice he became so impressed with the. 
numbers of his patients who needed, not the abdominal 
operation they sought, but help with problems of ad- 
justment to living, that he stopped operating and gave 
up all his time to the helping of those unfortunates 
who so need the guidance of a psychiatrist or of a 
wise philosopher and phj'sician.. 

It is a sad fact that today many a half-crazy woman 
gets herself operated on time after time simply be- 
cause she insists that the queer hallucinations of sen- 
sation in her abdomen are due to intestinal obstruction 
which must be relieved promptly if her brain is not to 
be destroyed by the toxins arising in the stagnating 
intestinal contents. If she were only a little crazier, so 
that she would state that the writhing sensations in the 
abdomen were due to the presence of a snake, the true 
nature of her trouble would promptly be recognized, 
but because she speaks of pain and intestinal obstruc- 
tion it rarely occurs to her medical attendants that, 
while sensible in most things, on this point she is 
insane. 

As Sadler points out, the psychiatrist who would be 
of most sen’ice to the practicing phj'sician needs to 
paj' particular attention to the many neurotic and 
emotional states and to the disturbances of person- 
ality'. In his book, Sadler takes up one after the other 
the various technics of examination and treatment; 
the personalitj' problems of childhood, adolescence and 
adult life; the neuroses, the psj'chasthenic states, 
phobias, inadequacies, compulsions, inhibitions, mild 
depressions, neurasthenias, fatigue neuroses, anxietj' 
states, sexual neuroses, occupational neuroses, hypo- 
chondriasis, the hysterias of various types, the dis- 
sociations of personality', and finally', the psj'choses 
and their treatment. The book runs to 1231 pages. It 
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would be most helpful if in medical colleges today the 
students could be given time for reading this book and 
excused from learning the technics of many laboratoo’ 
tests. 

Another book which ever}- young physician starting 
out in the practice of medicine ought to read and re- 
read is William R. Houston’s “The Art of Treatment.” 
It is full of helpful observations and wise suggestions 
for the handling of nervous patients. There are many 
paragraphs that are worth quoting. For instance, 
"Drugs are a poor camouflage for psychotherapy. Your 
psychotherapy will gain in precision and vigor if em- 
ployed without placebos.” 

As Houston points out, so much of the trouble with 
most patients is fear, and the physician is greatest 
when he is casting out fear. Surely we physicians 
should not so often cause fear ns wo do. When the 


quack cures, he does it usually by combating fear and 
convincing the patient that he is to recover. 

How true it is, as Houston says, that many patients 
are forever talking about their symptoms. They are 
tremendously interested in them, but when the question 
comes up of doing something vigorous to combat them, 
interest wanes. 

There is no doubt that the successful psychothera- 
pist must always be born with the gift for influencing 
and leading and dominating the sick for their own 
good. But much of the art can and must be learned 
from e.xperience. The wise physician will always learn 
all he can from those rare books that appear occasion- 
ally, embodying much of the accumulated vdsdom of 
some unusually keen observer and able teller of what 
he has seen. 
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W E believe the readers of this Journal will bo inter- 
ested in seeing from time to time abstracts or 
transl.ations of some of the classic articles of gastro- 
enterologj'. Certainly every specialist and teacher who 
hopes to be a leader must know well the literature of 
his subject and the way in which that literature de- 
veloped. 

In the field of experimental ulcer there are a few 
early papers that are still of some interest today be- 
cause the authors seem to have been the first to wonder 
if the mucosa of the jejunum and ileum might not be 
more vulncr.nble to attack by gastric juice than is the 
mucosa of the stomach and duodenum. 

In 1893 Matthes got a glimpse of the important idea 
that the sensitiveness of the intestinal mucosa to 
gastric juice varies with the distance from the pylorus. 
He also saw that the natur.al resistance to acid of the 
mucosa of the stomach and bowel can be e.xhausted 
after minutes or hours of contact, and he noted that 
a mixture of hydrochloric acid and pepsin is more 
damaging to the mucosa of the bowel than is normal 
gastric juice of the same pH but containing some 
bulTering substances. 

In 1908 and 1913 Katzenstein showed again by 
transplanting bits of bowel into the wall of the 
stomach that the duodenal mucosa is more resistant 
than is the mucosa of the more distal parts of the 
small bowel. In 1909, Bickel, with the help of an oper- 
ation somewhat similar to that of Mann and William- 
son (1923) threw gastric juice into the first portion 
of the jejunum and found, as they did later, that perfo- 
rating ulcers soon developed and killed the animal. 

Another paper which can still bo of interest to us 
gastro-enterologists today is that of Langenskiold, 


who in 1913 repeated the work of Matthes and largely 
confirmed it. Unfortunately he did not do as many e.x- 
periments ns he needed to be sure of his results. One 
of the most interesting of his observations and one 
that was discovered independently later by Mann and 
Bollman was that when a dog was fed, something went 
into the mucosa to make it more resistant to the at- 
tack of hydrochloric acid and pepsin. Langenskiold 
showed that this substance might well be peptone. The 
importance of this obseiwation will be evident to all 
of us who have to treat patients with ulcer by giving 
food every two hours. We see now that this food can 
help not only by buffering the acid but by protecting 
the mucosa. 

It has long seemed to me that more attention should 
liave been paid to this discovery. Perhaps in the treat- 
ment of ulcer a drip of peptone would be more effectual 
than are the antacid drips now used. Perhaps a drip 
of peptone used immediately after the performance of 
gastrojejunostomy or partial gastrectomy would save 
patients from getting a jejunal ulcer. Perhaps it would 
tide them over until the jejunal mucosa could get ad- 
justed to the injury produced by the gastric juice. 

In 1923 there appeared the highly important work 
of Mann and Williamson, who showed that in the dog, 
the jejunal mucosa is so vulnerable to the attack of 
unbuffered gastric juice that when the jejunum is at- 
tached to the pylorus, after the duodenal juices have 
been drained into the ileum, practically all of the 
animals will die of a perforated jejunal ulcer. 

In 1932 Mann and Bollman showed much more 
clearly than Matthes and Langenskiold had that if 
unbuffered gastric juice is left too long in contact with 
the gastric or the intestinal mucosa, the resistance of 
the tissue is e.xhausted and inflammation and finally 
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ulceration result. They showed also the great vulner- 
ability of the jejunum and ileum to gastric juice. 

Recently (1939) Florey, Jennings, Jennings and 
O’Connor have again shown the greater resistance of 
the duodenum to hydrochloric acid as compared with 
the jejunum and ileum. 

With these thoughts in mind, I welcomed this trans- 
lation which Dr. Lemer made of the more important 
parts of Langenskiold’s seventy-four page paper. 

The majority of investigators believe that the 
gastric juice plays aif important role in the formation 
of peptic ulcers, but some admit that there are other 
conti'ibutory factors at ivoi'k. Some assume that di- 
gestive fluids do not attack living tissue, and hence an 
ulcer forms only when an area of mucous membrane 
has become necrotic. Others believe that the gastric 
mucosa possesses a specific defense against the gastric 
juice which other tissues do not have. When there de- 
velops an imbalance beriveen this defensive mechanism 
and the digestive power of the gastric juice an ulcer 
forms. 

In order to explain the formation of small areas of 
necrosis men have postulated; 

( 1 ) Disturbances in circulation, caused by degener- 
ation of blood vessels, bj’ emboli, thromboses, spastic 
contractions of small arteries or by blockage of veins, 
the latter resulting from contraction of the muscu- 
lature of the ga-strie wall. 

( 2 ) Lesions of the mucosa produced by trauma, 
mechanical, chemical or thermal. 

13) The action of bacteria. 

(4) Bacterial emboli. 

(5) To.xins e.xcreted by the stomach. 

(6) Nervous factors. 

(7) Changes in the composition of the blood. 

Concerning (1): 

I'irchow believed that gastric ulcer should be con- 
sidered as due to an infarct following blockage of the 
circulation in one of the gastric arteries, but he failed 
in attempts to produce ulcers by ligating a gastric 
arterj'. Similar attempts of L. JIuller, Roth and Litt- 
hauer were also unsuccessful. 

Fibich and Clairmont reported the production of 
ulcers in some such exTjeriments. Cohnheim succeeded 
in producing large crater-like ulcers bj’ injecting lead 
chromate into the gastric arteries. All of these ulcers 
healed Muthin three weeks. Similar ulcers were pro- 
duced by Panum, who used small wax pellets as 
arterial emboli. 

By injecting dermatol or emulsions of India ink, 
Payr was able to produce emboli in the finest gastric 
vessels. As a result of these, hemorrhages, erosions, 
and occasionally large ulcers developed in the mucosa. 
These ulcers healed rapidly. Payr was able to produce 
chronic ulcers by intravascular injections of warm salt 
solutions, dilute formaldehyde or dilute alcohol. These 
experiments, while showing that destruction of the 
finer blood vessels can produce gastric ulcers, did not 
prove anj-thing as to the usual pathogenesis. 

Only in rare cases of ulcer could Merkel show 
changes in the gastric blood vessels. Korte did not see 
any changes in the smaller vessels of the gastric wall 
around a number of operatively removed ulcers. 

A big objection to Virchow’s concept of the patho- 
genesis of ulcer is the fact that most ulcer patients 
are not at the age in which vascular changes are usu- 
ally found. Kleb attempted to get around this ob- 


jection by assuming the presence of spasm in the small 

arteries in the gastric wall. This assumption later on 
received some support from the discovery of Rosen- 
bach that adrenalin injected into the gastric wall 
caused ulcers. 

Key attributed ulcers to venous stasis resulting 
from obstruction of the veins of the gastric wall by 
spastic contracture of the musculature of the stomach, 
and Talma claimed to have produced ulcers by stimu- 
lating the vagus nerve and thus producing a spastic 
contraction of the pyloric antrum. Curiously, Von 
Yzeren ascribed the ulcers which he saw develop in 
rabbits following subdiaphragmatic section of the vagi 
to this same mechanism of muscular spasm. 

Concerning postulate (2) : 

Leube, Lebert, Kronlein and others mention cases of 
ulcer which followed trauma to the abdomen. Ritter 
produced such trauma in anesthetized animals in an 
attempt to produce gastric ulcer but obtained only 
submucous hemorrhages. Quincke and Daetwyler, 
using dogs, made a big gastric fistula through which 
they produced defects in the gastric wall by means of 
chemical, thermic, or mechanical insults. Without ex- 
ception, these defects healed within 15 to 30 days. 
Only in animals which were 'made anemic did they 
persist for a somewhat longer period of time. 

Matthes found that large mucosal defects were 
covered sooner because of a contraction of the gastric 
wall. In order to avoid this mechanism and to keep the 
w'hole base of the mucosal defect in contact with the 
gastric juice, he first sewed the gastric wall to a glass 
ring to keep it taut. Still the mucosal defect healed in 
few weeks. By giving the dogs 0.56 per cent HCl he 
w’as able to somewhat postpone healing in some of the 
animals. 

Decker, using dogs, succeeded twice in producing an 
ulcer by giving the animals by stomach tube a mush 
heated to 50° C. According to Sternberg, in guinea 
pigs ulcers appear almost always following the intro- 
duction of 96 per cent alcohol into the stomach. These 
ulcers heal, however, within three weeks. 

Concerning postulate (3) : 

On examining a number of ulcers, Bottcher found 
the base covered with bacteria, and hence ascribed to 
them a role in the production of the lesion. Korte 
found bacteria only in putrescent and perforating 
ulcers, and not in fresh or uncomplicated ulcers. Ac- 
cording to Bloch, the calf frequently has chronic ulcers 
in that part of the stomach which contains pepsin and 
hydrochloric acid. These ulcers never contained bac- 
teria. 

Concerning postulate (4) ; 

Letulle produced ulceration of the gastric mucosa by 
injecting subcutaneously dysentery bacilli; he pro- 
duced also ecchymoses of the mucosa by intraperi- 
toneal injections of staphylococci. Neumann also con- 
sidered the theory of the bacterial origin of ulcer as 
the most probable one. 

Concerning postulate (5) : 

Nauwerck and Sick pointed out that necrosis of the 
gastric mucosa might be produced by bacterial toxins. 

Concerning postulate (6) ; 

Ebstein and Schiff noted the development of gastric 
ulcers in animals with extensive lesions in the central 
nervous system. Dalla Vedova was unable to produce 
ulcers by vagotomy but did succeed by extirpating the 
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celiac ganglia and by severing the splanchnic nerves. 
Donati, however, was unable to produce ulcers by 
either of these two methods. Following nerve injury 
the ulcers seen were usually small and multiple. 

Concerning postulate (7) ; 

As has been mentioned above, Quincke and Daetwyler 
were able to postpone the healing of defects in the 
mucosa by making the animals anemic. Silbermann 
claimed to have produced chronic and even perforating 
ulcers by injuring the gastric mucosa in animals 
suffering from hemoglobinemia following the injection 
of pyrogallol. Litthauer confirmed this. 

From the above short summary it may be seen that 
ulcers in the stomach may be produced in many ways, 
but such ulcers heal rapidly and therefore cannot be 
compared with the chronic ulcers of man. Only the 
ulceration resulting from destruction of the finer bleed 
vessels of the gastric mucosa as produced by Payr is 
somewhat comparable to that of man. Unfortunately 
for Payr’s theory, extensive vascular changes are usu- 
ally not found around the ulcers of man. 

The question then is; What is the nature of the 
predisposition? How does the normal stomach resist 
the action of the gastric juice, and how is this resist- 
ance overcome? Some assume that it is overcome by 
an e.xcessive acidity of the stomach, but this is not 
always true. Let us see how the stomach protects itself. 
It may do so perhaps with the help of : 

(1) The gastric mucus. 

(2) A resistance of the epithelium to penetration 
by the gastric juice or strong regenerative ability of 
the epithelium. 

(3) The alkalinity of the blood circulating in the 
mucosa. It has been assumed that the blood of the 
gastric mucosa is more alkaline than that of other 
organs because of the secretion of HCl. 

(4) The presence of an "antipepsin.” 

(5) The backfiow of pancreatic juice, bile, and in- 
testinal juices into the stomach. 

Weinland, Danilevski. Hensel, and Blum and Fuld 
caused excitement by reporting the discovery of anti- 
pepsin in the gastric mucosa, but later research led to 
the abandonment of the idea. The experiments de- 
signed to show a greater resistance of the stomach to 
peptic digestion as compared with other organs were 
begun by Claude Bernard. He poked the legs of a 
living frog through a gastric fistula into the stomach 
of a dog, and decided that since they were rapidly di- 
gested. the epithelium of the stomach must possess a 
special resistance to digestion by hydrochloric acid and 
pepsin. Matthes maintained that the legs were di- 
gested not while they were alive but after their cells 
had been devitalized by the hydrochloric acid. In 
support of this concept, Matthes pointed out that live 
frogs are not digested by solutions of strongly active 
alkaline trypsin or solutions of pepsin activated with 
acids such as uric and hippuric, which are not so in- 
jurious to tissues as is hydrochloric acid. Bead frogs 
were rapidly digested by such solutions. Later, when 
Frenzel complicated matters by showing that the leg 
of a living frog could be digested in alkaline solutions 
of trypsin, Matthes answered that in these experi- 
ments glycerin had been used, which was injurious to 
frog tissue even in high dilutions. 

When Newman introduced the leg of a frog into the 
stomach of another frog, the leg was not digested. 


Pavy put the ear of a living rabbit into the stomach 
of a dog and found that it was digested. 

Katzenstein sewed intestine and spleen into an open- 
ing in the stomach, e-xercising care to avoid circulatory 
disturbances, and found that the inserted organs 
were digested. Kathe obtained similar results. Later 
Katzenstein repeated these experiments and found 
that no digestion took place if special measures were 
taken to preserve the circulation in the transplanted 
organs. Viola, Gaspardi, Marie and Villandre obtained 
similar results. Later Bickel e.xtirpated the duodenum 
of a dog, transplanting the common duct and the 
pancreatic duct and anastomosing the jejunum to the 
stomach, and found that after several weeks the 
dog was dead with a perforating ulcer in the upper 
jejunum. 

With the view of contributing to the solution of 
these and other related questions, I undertook the e.x- 
periments which I will now describe. 

EXPERIMENTAL WORK 

In formulating plans for my work, I started from a 
thought which I later found had previously been ex- 
pressed by Hari, and in a somewhat modified form by 
Palermo. Kolester also mentioned it in 1911. In most 
places where one sort of epithelium goes over into an- 
other, one often finds islands of one tjqie scattered in 
the sheet of the other type. Islands of intestinal epi- 
thelium are found in the stomach, and if these islands 
should be less resistant to the digestive action of 
gastric juice than is the gastric mucosa, they might 
serve as starting points for ulcers. This theory might 
c.xplain the marked hereditary disposition to gastric 
ulcer which was pointed out by Huber and Czernecki. 

However, during the course of my work, a number 
of new ideas came to me, ideas which pushed this 
island hypothesis into the background. Incidentally, 
the studies of Lange and Saltzman showed that the.se 
islands need not always be congenital but are some- 
times the result of pathological changes, as in cases 
of gastritis. 

While testing the island hypothesis, it was first 
necessary for me to answer the following questions : 

(1) Have all living tissues an equal resistance to 
the gastric juice, and more particularly, is there a 
difference between the resistance of gastric and the in- 
testinal mucosa? Also are the several parts of the 
bowel enually resistant? 

(2) If differences are present, where is the 
boundary between resistant and digestible parts? 

(3) Do the resistant parts contain some substance 
responsible for their immunity to digestion? 

In trying to answer the first two questions I had to 
expose the intestinal mucosa to gastric juice. I could 
either irrigate with gastric juice as Matthes did in 
acute e-xperiments, or I could remove the alkaline bile 
and pancreatic juices so that the gastric juice would 
not be neutralized on arrival in the bowel. 

ACUTE EXPERIMENTS 

Since I was much helped by Matthes’ work, I will 
here review it. He made Thiry- Vella fistulas, isolating 
a loop of intestine, sewing both its ends into the ab- 
dominal wound and then restoring continuity in the 
remainder of the intestine. 

After the wounds had healed he anesthetized the dog 
and irrigated the loop with artificial gastric juice. 
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After several hours of this the animals were sacrificed 
and the irrigated intestine was removed, and the 
mucosa was studied histologically. The following fluids 
were used by Matthes to h-rigate the intestine. 

A 0.57 per cent solution of HCl mixed with a pep- 
tone-free preparation of pepsin. 

A 0.21 per cent solution of HCl with the same 
amount of pepsin. 

A natural gastric juice prepared by the auto-di- 
gestion of hog's stomach and containing 0.58 per cent 
HCl. 

A control was run each time with HCl of the same 
strength without pepsin. Irrigation with the first 
strongly acid fluid resulted in a few minutes in a 
marked degree of destruction of the mucosa, extending 
even into the deeper layers. Control e.xperiments with 
HCl of the same concentration showed destruction of 
the villi, but practicallj’ no change in the deeper laj’ei-s 
of the mucosa. 

Irrigation with the second more weaklj' acid fluid 
caused destruction of only the tips of the villi. An HCl 
solution of the same strength produced about the same 
effect. Strange to say, the natural, highly acid gastric 
juice failed to produce any noteworthy change in the 
mucosa, and this despite the fact that it proved to be 
more active in vitro than was the first fluid u.sed. 
Hatthes concluded that the failure of the gastric juice 
to act as did the artificial one was due to the presence 
of large quantities of peptone, which formed loose 
compounds with the hydrochloric acid, compound.s 
which interfered with its escharotic action. Actually, 
it is possible to demonstrate that such a combination 
of the HCl and peptones takes place. 

I found that a hydrochloric acid solution of which 
10 cc. was neutralized by 14.2 cc. of N/10 XaOH could 
be charged with an equal portion of saturated peptone 
solution to such a degree that in order to neutralize 20 
cc. of the mi.xture only 10.0 cc. of N/10 NaOH was 
necessary. Congo red was used as an indicator. When 
phenolphthalein was used as an indicator, 15.2 cc. of 
N 10 NaOH was necessary to neutralize the 20 cc. 
This indicated that a combination had taken place be- 
tween the amino groups of the peptone and the HCl 
indicator. Since the Congo red does not react with 
organic acids and therefore also not with the acid 
groups of the peptone, in using it as an indicator signs 
of a reduction in the acid content were obtained. The 
phenolphthalein, on the other hand, appears to react 
with the amino acid groups, and for that reason, in 
using it, an increase in the acid titre was noted. 

One can therefore not entirely dismiss the possi- 
bilit}' that this combination of the HCl plays the role 
ascribed to it by Matthes. Nevertheless, it appears 
probable to me that another factor could also play a 
role. It is well known that peptone has a marked 
inhibiting effect on the digestion of pepsin in vitro, 
and it does not seem that the cause for this is its 
ability to bind HCl. It may be probable that this in- 
hibiting propertj’ contributed to the results obtained 
by Matthes. 

In most of JIatthes' e.xperiments, the loop of inte.s- 
tine used was near the ileocecal sphincter. In one case 
a jejunal loop was used which was 180 cm. from the 
ileocecal sphincter. In this e.xperiment, %vhich was 
carried out with a “natural” gastric juice containing 
0.58 per cent HCl, Matthes found almost no change in 


the mucosa, but when he performed a similar experi- 
ment with a more distally located intestinal loop, he 
found a marked hjiieremia and multiple capillary 
hemorrhages. 

From this work JIatthes concluded that the more 
distal portions of the intestine are more sensitive to 
the effects of gastric juice than are the more proximal 
portions, which are frequently exposed to the gastric 
juice and which, perhaps as a result, are more ac- 
customed to it. 

This conclusion was open to criticism since the 
differences observed were slight. Matthes did, how- 
ever, show clearlj' that pepsin solutions with approxi- 
mately the same HCl content as that of gastric juice 
will destroy the mucosa in the distal portions of the 
small intestine. 

I decided to repeat Matthes’ e.\periments in some- 
what modified form. My object was in acute experi- 
ments, to e.xpose the upper portions of the intestine to 
the action of the gastric juice. To get rid of the 
neutralizing and diluting bile and pancreatic juice, I 
ligated the two ducts. Since it was important to ex- 
pose the upper portions of the duodenum to the action 
of the gastric juice, I passed a cannula through the 
stomach and the pylorus. I used natural gastric juice 
obtained from Pavlov dogs. The free acidity of this 
juice varied usually between 0.51 and 0.54 per cent. 
The acidity and digestive power of the juice used was 
titrated in every experiment. The animals were kept 
under the influence of morphine and atropine. When- 
ever necessary some chloroform was given. The 
animals were quickly sacrificed after the irrigation. 

IRRIGATION EXPERIMENT I 
Under morphin atropin anesthesia the common bile 
and pancre.atic ducts were ligated and a catheter was 
passed through the wall of the stomach, through the 
p.v]orus and into the duodenum. Some 15 cm. distal 
to the duodeno-jejunal juncture the bowel was cut 
across; the distal end was closed and the proximal 
end was cannulated. 

The bowel was washed out first with salt solution at 
37° C. Eight hundred cubic centimeters of dog’s 
gastric juice was run through at the rate of one liter 
per houi’. The e.xqjeriment lasted one hour and twenty 
minutes. 

Results: Necropsy showed the gastric mucosa 
noimal, but marked damage had been done to the duo- 
denal mucosa. The vdlli were almost gone and changes 
were present in the glandular epithelium. The epi- 
thelium was separated from the membrana propria; 
the nuclei and cells were shrunken ; the connective 
tissue interstitial spaces were broader than normal, 
markedly infiltrated with small cells, and full of 
numei'ous hemorrhages. The changes were most 
marked at the apices of the mucosal folds and less 
marked in the depths. The disturbance began exactly 
at the dividing line between the gastric and the in- 
testinal mucosas. 

EXPERIMENT II 

The same t.vpe of operation was performed but the 
catheter was placed 3 cm. lower in duodenum than in 
the previous e.xperiment. Duration, three hours. 

Results: Surrounding the head of the catheter was 
a blackish necrotic area. Distal to it the mucosa was 
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black, and apparently burnt. Proximal to the head of 
the catheter there was little change from normal. 

EXPERIMENT III 

The common bile and pancreatic ducts were tied; 
then the stomach was cut across and the fundus closed 
off. The pyloric half was closed at the top and a 
fenestrated catheter was then led into it through the 
pylorus into the duodenum so that the acid could at- 
tack both stomach and duodenum. 

Gastric juice containing 0.53 per cent hydrochloric 
acid was run through for two hours and ten minutes. 
Necropsy showed a normal gastric mucosa, but the 
duodenal mucosa showed marked changes distal to the 
pylorus. The villi were largely destroyed and much of 
the mucosa was gone. 

EXPERIMENT IV 

The same arrangement was used as in experiment 
III except that the cannula extended down 40 cm. as 
far as the duodeno-jejunal junction. A portion of the 
intestine was cut off eveiy twenty minutes and studied. 
The experiment lasted one hour and twenty minutes. 

The gastric mucosa again was nonnal, but just 
below the pylorus the duodenal mucosa was markedly 
injured. 

EXPERIMENT V 

Same arrangement as in experiment IV, but the 
common and pancreatic ducts wei'e not ligated. Ex- 
periment ran for Hoo hmirs. 

Results: There were small areas of necrosis in the 
stomach corresponding to the holes in the catheter. 
The duodenal mucosa was badly injured all over. 

EXPERIMENT VI 

The stomach was divided in the middle into two 
parts by a mattress suture. Otherwise the technic was 
the same as in experiment 4. Gastric juice was run in 
for two hours. The gastric mucosa was normal and the 
duodenal was badly injui-ed. 

EXPERIMENT VII 

The two parts of the stomach were divided by a. 
clamp. Interestingly, through a misunderstanding with 
the helper in the laboratory, the animal had been given 
food and some of this was left in the pyloric portion. 
Otherwise the experiment was like number 6. Nine 
hundred grams of gastric juice were run in for foiir 
hours. At necropsy the gastric mucosa was practically 
normal except for a few areas of necrosis and the in- 
testinal mucosa showed changes (milder than in ex- 
periments I and III.) 

EXPERIMENT VIII 

The arrangement was the same as in experiment 7, 
with the difference that 500 gm. of 0.6 per cent hydro- 
chloric acid was used. The experiment ran two hours 
and thirty minutes. At necropsy the gastric mucosa 
was normal. There was much less than the usual injury 
done to the intestinal mucosa, only the tips of the villi 
being injured. (If the conditions were exactly the 
same as in experiment 7, then one would have to ex- 
plain the lessened injury either to the presence of food 
or to the use of pure hydrochloric acid.) 

In all of these e.xperiments, the intestinal mucosa 
which was exposed to gastric juice showed changes 
which were not of uniform intensity in all parts of 


the irrigated regions. They were most marked in e.x- 
periment II, in which the irrigation was carried out 
for three hours. In the most severely injured regions 
there was digestion down to the muscularis mucosae. 
The next most marked changes were observed in ex- 
periments I and III, where there was widespread de- 
struction of the villi and in most places destruction of 
the glandular layer. In experiments IV (1 hour, 20 
minutes) and V (2 hours) the changes were milder. 

Less injured was the mucosa in the irrigated 
portions of the intestine, when the experiment was 
carried out with only hydrochloric acid. The changes 
then were limited to scattered areas of maceration of 
the villi. In the deeper layers of the mucosa no changes 
were observed. It should be pointed out that the in- 
testinal mucosa when in contact with acid gastric 
juice always secretes a large amount of mucus and in- 
testinal juice. In this way it protects itself to some 
extent. 

In order to determine how rapidly dead intestinal 
mucosa is destroyed by gastric juice, a portion of the 
jejunum of the dog used in experiment VIII was cut 
out, tied off at one end, filled with gastric juice, and 
then tied off at the other end. Following this the 
segment was placed in a thermostat at 38“ C. A half 
hour later the tissues were fixed. Macroscopically no 
change could be seen, but microscopically there was a 
destruction of the villi. In some areas they were all 
destroyed, whereas in some areas there was only some 
ei-osion of the tips of the villi. 

In experiments from I to VI the changes observed 
varied, as one would expect, with the severity of the 
insult from the gastric juice, but in experiment VII 
I was surprised to find, after four hours of irrigation, 
changes which were milder than those seen in experi- 
ments I and III. The only difference in the conditions 
of this experiment and the preceding ones was that 
the animal had eaten a small quantity of meat one hour 
prior to the experiment. If this was actually the cause 
of the difference in the results, and if they wei’e not 
the result of some other factor, one might offer the 
following e.xplanations : 

(1) The ingestion of food set some defensive 
mechanism into action. 

(2) Peptones and other protein products of the 
meal inhibited the action of the gastric juice. How- 
ever, since the quantity of meat was very small and 
the intestine was washed out with salt solution, and 
the quantity of gastric juice used was one liter, I disre- 
garded this hypothesis I favor the first possibility as 
a result of further reasons which led to hypothesis 3. 

(3) Peptones might be absorbed by the intestinal 
mucosa and stored there where they could act as a 
protection against the action of gastric juice. 

Such an explanation fits well with the theory of re- 
versible ferment processes. 

EXPERIMENT IX 

The stomach and bowel were first irrigated with 500 
grams of a saturated solution of Witte’s peptone. This 
fluid, in the course of a half hour, was passed through 
the digestive tract. Then the stomach and bowel were 
washed out with physiologic sodium chloride solution 
until the fluid no longer gave the biuret test for pro- 
tein. After this the irrigation was carried out with 
500 grams of gastric juice for two hours. The HCl 
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content was 0.42 per cent, lower than that usually 
employed. 

Results ; The stomach was normal. The duodenum 
showed very little injury. There were a few punctate 
hemon-hages. Only the tops of the villi were eroded. 
The changes were decidedly less marked than in ex- 
periments V and VI, "which also lasted two hours, 
(Apparently then, the entrance of peptone into the 
mucosa protected it.) 

EXPERIMENT X 

The arrangement was as in e.xperiraent IX only the 
peptone was run into the bowel through a cannula. 

I first irrigated the intestine with 500 cc. of con- 
centrated Witte’s peptone. This was warmed and passed 
through the gut again and again for one hour, during 
w'hich time 400 cc. was absorbed. I then irrigated the 
intestine with a sodium chloride solution, and finally 
with natural gastric juice with 0.54 per cent free HCl 
(higher than in the previous e.\'periment.) 

Results: At the end of two hours, the gastric 
mucosa was uninjured. There was considerable injury 
for a short stretch just below the pylorus, but below 
that there was only a mild desquamation of the peaks 
of the villi. 

My impression from these e.xperiments was that the 
peptone which is absorbed by the intestinal mucosa 
protects it against the effects of gastric juice. In e.v- 
periment X there was much neutralization of the acid, 
the concentration dropping from 0.54 to 0.19 per cent. 

In experiments I and T' the damage was about 
equally marked in all parts of the irrigated intestine. 
It was milder in e.xperiments II and III, and there it 
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was not observed in the region near the pylorus. In 
these experiments the unequal damage may, however, 
have been accidental. In experiment IV the damage 
%vas marked immediately beyond the pylorus but 
milder further down. In experiments VI, VII and IX, 
the damage was definitely slighter in the upper duo- 
denum than further down, and the conditions of the 
experiment could not be held responsible for this. I 
feel therefore that the proximal parts of the duodenum 
possess a greater resistance to the gastric juice than 
do the lower parts. 

This may be due to eddies in the fluid. I doubt if 
my e.xperiments show clearly that the upper portion 
of the duodenum is better able to withstand the gastric 
juice than the lower portions are. There is no differ- 
ence either between the resistance of the upper 
jejunum and the duodenum. The natural gastric juice 
causes more marked destruction in the intestinal 
muco.sa than does hydrochloric acid of the same degree 
of acidity, 
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Treatment 


According to Dr. T. D. Spies ^Science News Letter, 
June 1, 1940) patients with encephalitis have been 
helped greatly within a few minutes after the injection 
of doses of Vitamin B^. Tremor and rigidity decreased. 


In the Journal of the A. M. A. for May 25, 1940, P. 
L. Davis reports that uniformly good results were ob- 
tained in the treatment of fourteen patients with re- 
current herpes or hei-petic fever with smallpo.x vaccine. 
Previous reports have also been encouraging. 


In a paper by Harsh and Donovan (J. A. M. A., 
114:1859, 1940) it is reported that in a series of foi'ty 
patients with several forms of allergic disease the re- 
sults of treatment with potassium chloride were nega- 
tive or questionable in all but one case. Incidentally, 
in these patients no significant alteration could be 
found in the amounts of serum sodium and potassium. 


In Science News Letter for Februarj’ 24, 1940, page 
121, it is reported that Dr. Floj'd DeEds of the Stan- 
ford University Medical School has found a chemical, 
phenothiazine, related to sulfanilamide, which is highly 
effective in the dislodgement from the bowels of live- 
stock of several species of parasitic worms. 


Dr, Fred R. Adams of New York, reported at a 
recent meeting of the Philadelphia Dental Society that 


the injection of a hot solution of sulfanilamide directly 
into a dental abscess usually kills all the trouble- 
making germs and causes the abscess to disappear. It 
w'ili be interesting now to see whether others can 
duplicate these results. 


In the Journal of the A. M. A. for March 9, 1940, 
Drs. Wright and Brady report excellent results from 
the use of gentian violet in the treatment of infes- 
tation with pinworms. They treated 224 persons. Obvi- 
ously the treatment had to be applied to all infested 
members of a family at the same time so that they 
wouldn’t reinfest each other. 

The dosage of the drug for adults was rtvo 32 mg. 
tablets three times a day before meals, and for children 
the dose was 10 mg. a day for each year of apparent 
age. This amount should be given in three doses 
during the day. Treatment was kept up for ten days, 
and then swabs were taken from around the anus to 
see if the results were satisfactory. The pills were 
enteric coated. This gentian violet treatment was 
found to be superior to all others tested. 


In the Archives of Dermatology and Syphilology for 
March, 1940, Turell, Buda and Marino report that the 
results of tattooing the perianal skin with mercur.v 
sulfide for pruritus ani have so far been encouraging. 
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Current Comment 


In the Acta niediea Scamiinavica for December 19. 
1999. A. W. F. .Tenner reports on the fate of 181 
patients with pernicious anemia. He found that gastric 
carcinoma developed in eijilit. From .stati.stical studies 
.lenner concluded that the e.Npectancy of ;'astric cancer 
amonp 181 person.s with the particular ape and sex 
distribution should have been less than 0.9. He felt, 
therefore, that the incidence of cancer in this proup 
was hipher than one would normally e.xjiect, and this 
may he duo to the presence of the atrophic pastritis. 


In the Archives of Internal Medicine for April. 1940. 
Carl H. Greene and Elliston Farrell have reviewed the 
papers on the liver and biliary tract ])uhiishcd in 1999. 

In the .lanuary. 1910, number of the American 
•lournal of the Medical Sciences. Sodeman reviews the 
recent literature on cardiospasm or achalasia of the 
esophapus. Probably the best method of treatment 
used to<lny is dilatation of the cardia by the water- 
fdled hap such as is used at the Mayo Clinic. This 
dilator is passed down over a thread anchored in the 
bowel and then pulled taut. Out of SOI p.atients so 
treated. •ITo were aiiparcntly cured and 109 somewhat 
relieved. Hurst uses a mercury weiphfed houpie pas.sed 
under fluoroscopic control. A few writers have re- 
ported pood results from .sympathectomy. 


GASTIIO-INTESTINAL ULCEUS AXD CEItEBRAL 
LESIONS 

In the Yale .Tournal of liiolopy and Medicine for 
October. 1998, Opjicr and Zimmerman studied the 
histories and postmortem findinps in twenty-two cases 
in which a lesion of the brain was associated with 
ulceration or erosion or malacia in stomach or duo- 
denum. 

The lesions of the brain were located in the nuclei 
of the interbrain in si.xtcen instances, in the midbrain 
in two instances, and in three instances there was 
diffuse cerebral, chiefly cortical, involvement. 

Ohviou.sly, more needs to be learned yet about the 
relation between injuries to the i)rnin and ulcers of 
the stomach and duodenum. 


THE EFFECTS OF ANESTHETICS ON THE 
EMPTYING OF THE STOMACH 
In the .lourn.al of Pharmacolopy and Experimental 
Therapeutics for May. 1998, Slecth and Van Lierc 


studied the chanpes in pastric emptyinp time in 
animals after the pivinp of an anesthetic. Chloroform 
dcl.ayed emptyinp by G1 per cent, ether by 40 per cent, 
nitrous o.xide by 15 per cent, ethylene, cyclopropane 
and divinyl oxide each by about 7 per cent. 


Enthusiasts in the removal of focal infections may 
be interested to note in an article by C. H. Brown in 
the April number of the American Journal of the 
Medical Sciences that G9 per cent of a group of 
p.sychotic patients who had definite foci of infection 
did not show any signs of arthritis, which indicates 
that besides the infection there must often bo some 
factor of susceptibility or perhaps a hereditary 
tendency to arthritis or other disease. 


THE IMMEDIATE FEEDING OF THE PATIENT 
AFTEK HEJIATEMESIS AND JIELENA 
After a year’s trial. .1. D. Hcrlihy reported in the 
Medical .lournal of Australia for December 10, 1938, 
that a combination of the features of the Meulengr.acht 
and the Sippy methods worked well in cases of bleed- 
ing ulcer. All jiatients received from 2.500 to 3,500 
calories daily and a total fluid intake of at least 2,500 
cc. They were allowed water or dextrose solution be- 
tween meals, also milk sometimes flavored with malt 
preparations. Alkaline powders and belladonna were 
given only when this was thought necessary. Vitamins 
were given. 


HELP IN THE DIAGNOSIS OF INTKA- 
ABDOMINAL HEMORRHAGE 
When a woman comes into the hospital with signs 
of something seriously wrong in the lower half of the 
abdomen, and the story of an acute episode a few days 
before which may well liave boon tlie rupture of an 
e.xtrauterine pregnancy, tbo physician will welcome 
any help that ho can pet toward the making of the 
diagnosis. 

In the .lournal of the American Medic.al Association 
for October 1C. 1997. page 1245, Dr. .John Fallon of 
Worcester, Massachusetts, commented on the fact that 
he and his colleague. Dr. .1. .1. Dumphy, have found 
th.nt in two out of throe of these cases, if a hemorrhage 
has occurred, there will bo an increase in the serum 
bilirubin. 


Editorials 


SHOULD ENEMAS BE BANNED? 

M ANY physicians today strongly interdict the use 
of enemas by their patients, but just why they do 
this is not clear. So far wo have not been able to learn 
from the literature or to got through personal com- 
munication any e.vplanation for this prohibition. A 
few ph.vaicians have expressed a fear that occasionally 
the enema-taker will scratch the posterior wall of the 
rectum with the enema tip, but this, of course, can 


ciisily bo avoided by reminding the patient that the 
anal canal points backward and that the tip should be 
introduced pointing somewhat forward as well as up- 
ward. Some physicians seem to fear that the colon will 
be stretched out of .shniie, but if tbe enema consists of 
only 1 liter of water, it is hard to conceive how any 
such harm could bo done. 

Evidence has been brought forward from experi- 
ments on dogs to indicate that irritant enemas fre- 
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quently repeated can produce slight changes in the 
mucosa of the colon, but against this there is the evi- 
dence gained at thousands of necropsies and during 
thousands of sigmoidoscopic studies indicating that 
enemas can be taken daily for years without producing 
anj' sign of injury. 

There are reasons for believing that the real ob- 
jection of phs’sicians to the taking of enemas by their 
patients arises in their dislike of a type of woman 
who is always fussing with her bowel, complaining 
about discomfort in it, and perhaps taking a couple 
of enemas a day. The physician fears, perhaps sub- 
consciously, that the patient before him will develop 
an enema-habit and will become a "colono-centric” 
psychopath. Nowadays many patients have become so 
inoculated with this fear that thej* will refuse to take 
enemas when advised to do so. One way of combating 
this fear is to point out to the patient that he or she 
has the constipation habit, and something has to be 
done every day or two to empty the bowel. Perhaps 
the enema habit is no worse than the constipation 
habit. Actually only a mildlj- insane person who be- 
lieves that intestinal auto-intoxication is destroying 
his brain, or a person who suffers much miserj' from 
a hypersensitive painful and gas filled colon is ever 
going to take more than one enema a day. 

Unfortunately, we of the medical profession have 
always tended to follow fads. In the time of Moliere 
the great fad was the giving of medicated enemas. 
Before and after that the fad was to give powerful 
purgatives. Later it became fashionable to give mild 
laxatives. Today most of us deny to our constipated 
patients every mode of treatment except a rough diet 
and some form of gummy substance which imbibes 
water and makes a bulky stool. To most physicians 
the giving of laxatives or enemas is outmoded and 
anathema. Just why this should be is hard to say. 
When a little old lady says that for forty years she 
has regulated her bowels perfectly each day with an 
enema, a little cascara or a rectal suppository, it would 
seem as if the physician should give her his blessing 
and tell her to continue as she has always done. 

Usually physicians should suspect that they have 
stopped thinking when they get to treating all their 
patients the same way. At first sight it would seem 
more salutarj- to relieve constipation with a diet rather 
than with a laxative, but the more one talks this Over 
with the physiologists, the less sure one is that the 
“Nature way” miist be better. One is more inclined 
to ask is it better? Furthermore, it is hard to see how 
a fig or a prune or a psyllium seed is any more a 
“Nature remedy” than is a senna leaf or a bit of 
cascara bark or a quart of water. 

All that one learns from the history of medicine 
suggests that some day the present fad will pass and 
then perhaps it will be recognized that a bulk-pro- 
ducing diet does not work well for ever}’’ person, and 
often when it does work well it later ceases to do 
so. The colon becomes so accustomed to the gummy 
substance used that then no amount of it will produce 
laxation and a bulk}' stool. 

In many cases of constipation the most logical 
method of emptying the colon would seem to be with 
an enema. As ever}' gastro-enterologist knows, there 
is practically no such thing as a small bowel consti- 


pation. In almost every case the stagnation is in the 
rectum or in the distal third of the colon. Does it not 
seem foolish then to disturb the functions of 12 feet 
of small bowel and perhaps hamper digestion in it 
when all that is needed is the cleaning out of the last 
foot of colon? Does it not seem more logical to remove 
the fecal material from the lower end of the gut with 
an enema? 

If, then, one is to prescribe enemas, what fluid 
should be used? The most logical material to be used, 
especially in persons with an irritable, overly sensitive 
colon, would seem to be a physiologic solution of 
sodium chloride. There is all the more reason for this 
view now that Clarence Dennis has reported in the 
April, 1940, number of the “American Journal of 
Physiology” that distilled water produces temporary 
injury to the mucosa of the bowel, or at least, in the 
lower part of the ileum. This injury was shown by 
changes in the reaction of the mucosa to sulfate ions, 
and by changes in the histologic picture. 

It is hard to see how physiologic saline solution can 
do any harm to the intestinal mucosa any more than 
one can see how tears can do harm to the cornea of 
the eye. It would seem then as if the routine enema 
used in hospitals and clinics where many patients come 
with a sensitive bowel should consist not of soapsuds 
but of physiologic saline solution. Because use of the 
nonirritating fluid cuts dowm on the amount of spasm 
in the bowel, it is often much easier to get an enema 
of physiologic saline solution into the colon than it is 
to run in the same amount of irritating soapsuds: 
there is much less spasm and pain. Even an enema 
of plain water is hard to give to a person with a 
highly sensitive colon, because of the spasm produced. 
Furthermore, and this is important, it is much easier 
to get physiologic saline solution out of the colon than 
it is to get water out. Many persons wth a highly 
sensitive colon -nill not use enemas because they can- 
not get plain water or soapy fluid out once they have 
gotten it in. There is too much spasm. 

Many patients object to the taking of enemas also 
because, the way they do it, it takes too much time. 
They have been taught to lie on the floor, to roll from 
side to side or to get into the knee-chest position, and 
they have been told to retain the water for some time 
before tr}'ing to e.xpel it. None of these injunctions 
seem logical, and practically, they all are unnecessary. 
It .should be obrdous that if a quart of water is run in 
at the anus it must go well up into the colon no matter 
what position the recipient assumes. 

Actually an enema can be taken satisfactorily while 
the patient is seated on the toilet, and the water 
should be let out as soon as it is run in. About a table- 
spoonful of salt should be added to the quart of water. 
A long rectal tube should never be used: it will only 
coil up in the bowel. Enema tips should be made some 
day with a little shoulder which ■vill help to keep the 
water from coming back through the anus. IVhen a 
cramp comes in the colon the rubber tube should be 
pinched shut for a few seconds until the muscle re- 
laxes. 

We recently saw two women, one of whom had taken 
at least one enema a day for ten years and the other 
had taken several a day for seventeen years. The first 
brought with her a pile of films of the colon made at 
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KokaS, E. VON: Vcrgleicheyid-physiologiscke Vntcrsuch- 
ungen uber die Beweguvg der Darm-otteii. Arb. ungariseh. 
biol. Forschitngsinst., 10:273-278, 1938. 

Treatment of the duodenum of rabbits and rats with 
dilated HCl causes increased movements of the muscles in 
the mucous membrane. Extracts made from the mucous 
membrane of rabbit’s intestine with HCl have similar 
effects both on the finger-like and the flat filaments. — 
Courtesy of Biol. Abst. 


POPESCO, Srjirci et: Action de Vuree sur la Maeculature 
Gastro-intesthiale. Bnl. de I’Acad. de Med. Bucarez, t. IX, 
p. 8S-92, 1930. 

Researches made on dogs and cats have shown the 
authors that the urea may inhibit the gastric motility. As 
to what concerns the tonus of the digestive tract the action 
of this substance differs for every muscular layer. Urea 
produces hypertonus of the longitudinal musculature. 
Otherwise it produces a certain weakening of the circular 
musculature — I. Pavel. 


SCHIFFRIN, 51. J. AXD KaSSET, E. S.: The Response of 
Jejunum and Ileum to Food and Enterocrinin. Am. J. 
Physiol., 128(1) :70-80, 1939. 

Auto-transplants of jejunum and ileum in the belly wall 
of dogs were used for the production of succus entericus. 
In normally inneirated fistulas of this type, feeding di- 
minished both enzyme cone, and total production. This in- 
hibition persisted in the jejunum for 6 or 7 hours and in 
the ileum for at least 8 hours. Section of the extrinsic 
nerves abolished the inhibition. This result is interpreted 
to mean that there is an antagonism between the action 
of the extrinsic nerves and the enterocrinin produced in 
the intact intestine during the process of digestion. The 
adm. of enterocrinin either intravenously or subcutane- 
ously overcomes the normal inhibition and this effect is 
accentuated by denervation. The hormone injections bring 
about increased cone, and total production of the 4 en- 
zjTnes present in succus entericus; chloride, pH and total 
COs are not affected. — Courtesy of Biol. Abst. 


Northup, D. W. akd Van Lierb, E. J. : Intestinal Se- 
cretion During Anoxia. Proc. Soc. Exp. Biol, and Med., 
42(1). -102-103, 1939. 

The effect of anoxia was studied in intestinal secretion 
of dogs. 5 hours before the expt. they were fed a meal of 
cooked hamburger to encourage intestinal secretion. One 
animal served as a control and the other was subjected to 
anoxia. Peptone extract (prepared according to the method 
of Nasset and Pierce) was given intraven. 20 minutes 
later the animal was sacrificed. At a partial pressure of 
Oj of 80 mm. Hg (approx, altitude 18,000 ft.) no effect was 
noted on the amount of intestinal secretion. At 53 mm. 
Hg (28,000 ft.) there was a mild depression of the se- 
cretion, which was not statistically significant. This indi- 
cated a low energy requirement for intestinal secretion. — 
Courtesy of Biol. Abst. 
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Katzenelbocen, S., Loucks, R. B. and Gantt, W. H.: 
An Attempt to Condition Gastric Secretion to Histamin. 
Am. J. Physiol., 128(1) -.10-12, 1939, 

Using histamin as a type of drug producing an effect 
through peripheral instead of central action, the authors 
tried to condition gastric secretion produced by the in- 
jection of histamin in dogs with Pavlov pouches. Although 
a good unconditioned secretion was obtained, after as many 
as 75 injections at daily intervals in 3 dogs, there was no 
evidence of a conditions gastric secretion to the injection 
of normal saline. These expts. together with the authors’ 
failure to condition adrenalin hyperglycemia are evidence, 
for the necessity of a central excitatory state for the for- 
mation of the conditioned reflex. — Courtesy of Biol. Abst. 


Gruber, C. 51., Hauby, 5’. G. and Drake, 51. E.: Action 
of Apomorphinc Hydrochloride on the Intact Intestine in 
Unancsthetized Dogs. Proc. Soc. Exp. Biol, and Med., 
32(1) -.193-197, 1939. 

C dogs ndth Thiry-Velia loops were given intravenously 
0.02 mg. apomorphine hydrochloride per kg. and the ac- 
tivity of the intact gut studied. In 10 of the 22 experi- 
ments an unmistakable increase in tonus, which lasted over 
38 minutes in some cases, was observed. In 5, a decrease 
in general tonus only was observed and in the remaining 
7, the results were doubtful. The peristaltic contractions 
may be augmented by apomorphine especially when the 
general tonus is diminished. Borborj’gmi are commonly 
noted following the intrave. injection of apomorphine. — 
Courtesy of Biol. Abst. 


PoGEXSON, S. J. AND Bachrach, W. H.: Response of 
Brunner’s Glands to Secrcti-n. Am. J. Physiol., 128(1): 
121-123, 1939. 

Intraven, injection of secretin is followed by the se- 
cretion of a viscid juice from the Brunner’s gland area of 
the duodenum, but proof is still lacking that this secretion 
is entirely independent of the increased duodenal motility 
accompanying it. — Courtesj^ of Biol. Abst. 


Bussabarger, R. a.: An Improved Method for the Sttidy 
of Intestinal Fnnetion. Proc. Soc. Exp. Biol, and Med., 
32(1) -.50-51, 1939. 

A modification of the classical Thirj'-Vella operation is 
described. The resultant prep, possesses a perfectly func- 
tioning pouch retained subcut. This enables not only bolus 
and balloon studies to be conducted, but also permits a 
direct visual observation of the peristaltic waves through 
the thin overlying skin. — Courtesy of Biol. Abst. 


Burstein, C. L.; Effect of Spinal Anesthesia on Intesti- 
nal Activity. Proc. Soc. Exp. Biol, and Med., 32(1) :291- 
293, 1939. 

The effect of spinal anesthesia on intestinal activity was 
studied in unmedicated dogs with Thiry-Vella fistulas of 
the jejunum and ileum. Spinal anesthesia caused constant 
increase of intestinal contractions. — Courtesy of Biol. 
Abst. 
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Barnks, R. II., Miu.rjt, Eu S. and Bunn, G. O.: In 
Vitro Incorporntinn of Fatty AcUIs in Phospholipitls of 
IntcKlinal Proe. Soe. Fxp. PM. and Med., i2(t): 

iS-iT, 19S0. 

Normal, post-absorptive, rat intestines after feeding the 
methyl esters of conjugated corn oil (a labeled fat) were 
incubated at rooni temperature. Labeled fatty acids were 
incorporated in the mucosal phospholiinds. There was a 
simultaneous destruction of total mucosal phospholipids. — 
Courtesy of Biol. Abst. 


Bau„ Gordon II.: The pH of the Diprotire Traci in the 
Pieina Alhino Pat an Peterminrd h<i the Capillarji (ilaoo 
Electrode. Am. J. PhyoM., iy!t(I) :t75-l7S, 1S.79. 

These readings show that the wall of the duodenum is 
rather consistently acid (nvrr. pH G..I8), that the ileal and 
cecal walls are usually alkaline (avf:. pH 7.32 and 7.2S), 
while that of the colon approaches neutrality (avjr. pH 
7.15). — Courte.sy of Biol. Abst. 


Dn.\osTnr>T, L. R., Donovan, P. B., Cr,AnK, D. E., Goon- 
rA.sTURf;, W. C. ANn VCTMEUI.r.N, C.; The Fetation of 
Pipneaie to the Plond and l.irer T.ipido of Drpancrea tired 
Dors. Am. 3. PhyfM., tttrfi) :7.',5-7Ct). 

The blood lipids of depancreatired dojjs fed balanced 
diets increased about 25'”r the first week after operation 
and then decre.ased gradually to a level about half the 
normal in 0 weeks. At this time the livers were markedly 
infiltrnte<l with fat. The oral adm. of lipocaic produced a 
prompt elevation of the depresse<l blood lipid level and a 
more pradual disappearance of the liver fat. — Courtesy of 
Biol. Abst. 


Gni:t;NnAUM. F. R.: Allanlnin, a Porrilde PriiencytoKh 
Prodneiny Factor. Medical Peeord. April 17, IfliO. 

Greenbaum is of the opinion that allantoin possesses 
leucocytic stimulating iiroperties because he found that 
when this substance was injected, especially intramuscu- 
larly, a definite response in the increase of neutrophilic 
leucocytes occurrmi both in rabbits and in dofrs, the re- 
sponse beinc best when only one injection was made. It is 
also found that the driic, when riven orally, produced a 
leucocytic response thourli not ns marked ns when triven 
intravenously or intramuscularly. He believes that this 
effect of allantoin opens up the possibility that this sub- 
stance exerts its healinr action due in i)nrt to a possible 
local leucocytosis at the site of the wound or the osteomy- 
elitis. — Exp. riiysiolory. 


Antoine, E.: Per Infrrtinns Pareoyinyivnlrr d'oriyinr 
Intentinale. Syndromm Entero-hncal et Kntfro-pharyn- 
(lien. Pa Pynrrhi’r d'oriyinr Ivtrrtinalc. Arch, dm Mai. 
de Tapp. diy. et der Mai. de la Xutrit., t. VP, pp. 
jy.i.o. 

In those patients who complained of intestinal diseases 
we often find pinrivitis, pyorrhea, coated tonrue and 
chronic phnrynritis. Hfunoculture of the rums or by 
sernpinr at the basis of the tonrue, or from the border of 
the rums, have shown the author that there were the 
normal microbes of the intestine icollibacil, enterococcus, 
staphylococcus sometimes associated with streplococcu.s. 

The infectious focus of the rums and dental parts 
seemed to be secondary to the intestinal focus. — I. Pavel. 


Bixkk, H. and Wainwriciit, IV. W.: Jlnman Salira. 
VIP A Study of Pate of Flow of Pcstiny Saliva, hy IP 
Pecks. VIII. A Study of Pate of Flow of Activated Saliva, 
l>y ir. ir. IVainwrIyht. IX. The Effect of Activation on 
Salivary Flow, hy II. Perks and IP. IP. Waimvriyht. J. 
Dental Pcs., lS(r,) 2 fiys., 1039. 

This symposium of .3 reports on active and restinr saliva 
pre.sents a critical study of rate of flow under definite 
conditions. Since mixed human saliva is a typieal secre- 
tory and excretory product, fluctuations in rate of flow 


cause chanres in composition which maj' provide an ex- 
planation for some of the rrcat discrepancies noted in 
published reports of investirations between salivary compo- 
sition and oral disease. Investirations extending over a 
period of 2 years show that fluctuations in the rate of 
flow is less in the saliva of persons with lower rate of 
flow, 5.4 cc. per hour, than in those with higher rates, 24.G 
cc. per hour, when calculated over a longer period of time. 
In a 6 day period the difference is hardly noticeable on a 
Cr basks, but on a 2 If- hour continuous collection basis, the 
e'e fluctuation is greater, the lower the initial rate of flow 
during the resting stage. Activation with paraffin causes 
a greater fluctuation in the higher rate per hour group 
when figured on a cc. per hour basis, but the difference is 
-slight on a 'T' basis. A great variance is noted in indi- 
vidual response, and in the fluctuation in rate of flow when 
the saliva is activated 8 successive times for a period of 
46 minutes. The subjects in both groups reach the same 
level of activation in a certain period of time whether the 
original rate is slow or fast in the resting stage, but the 
increase is very marked. — Courtesy of Biol. Abst. 


Busciike, Franz a.vd Ca.vtrii,, Simeon T.; The Dc/itist 
and Cancer. Padiation Therapy Supplement, Staff J., 
Swedish Hasp., Seattle, iVashinyton, A'o. 1, p. 4S, Feb., 
1 9 id. 

The oral cavity belongs to the borderline fields of the 
gastro-enferologist and is of the greatest importance. The 
authors discuss cancer of this region. They stress the 
fact that leukoplakia is a frequent precurser of carcinoma. 
All the factors which might cause chronic irritation may 
also produce leukoplakia. Chronic irritation by tobacco in 
the form of smoking and chewing, electric current due to 
fillings of dissimilar metals arc causes to produce leuko- 
plakia. Carcinoma found in the oral cavity are of the 
.squamous cell type, giant cell tumors of the jaw, adamanti- 
noma, carcinomas of the maxillary sinus, and aberrant 
salivary gland tumors. The authors show excellent photo- 
graphs of the different types of those tumors, and confront 
them with benign changes seen for instance after cautery. 

Even if the article is especiall.v diTOcted to the dentist, 
the gastm-enterologist will be interested in this verj' im- 
portant, however rarely discussed field. — Frans J. Lust. 


Ritvo, SLu' and JIcDon.u.d, Eugene J.: The Value of 
Xitritrs in Cardiospasm (Achalasia of the Esophayus). 
Am. J. Pornt. ajid Padinm Therapy, Vol. XPIIl, ,Vo. i, 
April. 191,0. 

Cardiospasm is an idiopathic stenosis of the lower 
portion of the esophagus with marked dilatation above the 
point of obstruction. The condition is believed to be due 
to a defective relaxation of the normal tonicity rather than 
a spasm and should more properly be termed achalasia of 
the esophagus. 

The administration of amyl nitrite or nitroglycerine 
produces a disappearance of the stenosis of the esophagus 
in many cases of cardiospasm, permitting the passage of 
fluid and food into the stomach. 

The abolition of the obstruction in those cases in which 
the drug is elfective gives the patient relief from his dis- 
ti'casing symptoms; it permits of accurate roentgen visu- 
alization of the esophagus and the remainder of the gastro- 
intestinal tract; the passage of dilators may be facilitated 
and the dangers of traumatism or perforation during 
instrumentation lessened. 

The cITcct of the drugs is of short duration; nevertheless 
these agents appear to have a definite though limited appli- 
cation in the treatment of cardiospasm.-— Franz J. Lust. 


LtEiiEu, M. M., Stewart, H. W. and Morgan, D. R.: 
Adenosquamous Carcinoma of the Peripapillary Portion of 
the Duodenum. Arch. Sury., iO:9S3, 191,0. 

In their extensive reviews of peripapillary and supra- 
papillary carcinoma of the duodenum, the nuthbrs found 
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5 cases which were histologically adenosquamous or 
squamous in character. This paper reviews these 5 cases 
and an additional case ot the authors which is described in 
exienso. Only 2 per cent of carcinoma in this region 
showed squamous cell characteristics. The clinical picture 
in these G cases was that of sudden onset of jaundice, with 
death occurring on the average 4 months after the onset 
of symptoms. At autopsy metastases were demonstrated 
in all cases. 

The origin of the tumor found in the suprapapillary 
portion of the duodenum was evidently in the duodenal 
mucosa. However, in the cases found in the peripapillary 
region, the complicated structure of the ti.ssuos at the 
point where the common bile duct, as well as the pancre- 
atic duct, join the duodenum makes it difiicult to deter- 
mine the source of the tumors. The possible genesis of 
squamous cell carcinoma in this region was discussed and 
it was considered that metaplasia, as a result of chronic 
irritation, was the most rational explanation. — Henry 
Doubilet. 


Brule, M., Hillemand, P., Gierrin, E. et Collanpry, 
L.: L'nlcire dc la DcttU'mc Porlion dtt Diiodcnnin. Arch, 
dcs Mai, dc I'opp. dip. cl de Mai. dc la. Mulrit., I. 2!>, pp. 
giG:Sa5, m.'ifl. 

It is an exceptional localization of the duodenal ulcer. 
The D II ulcer is particularly frequent to the natives of 
Tunis. The authors found only 94 cases in medical litera- 
ture. They stated that the D II duodenal ulcer may bo 
s\Tnptomiess or that it may cause recurring but rare at- 
tacks of dyspepsia. There are also cases with recurring 
icterus. 

One case of D II ulcer was described. No characteri.stic 
symptom-s were found. Only the X-ray method helped for 
positive diagnosis. Here too one can meet some diagnostic 
difficulties on account of diverticula of the duodenum.^ — 
I. Pavel. 


McPeak, Clarence N.: [icnipn Viiodctia-cnlie Fistula. 
Badioinpp, Si, -3, 3Ji3-3i!>, March, IfliO. 

Benign duodeno-colic fistula is a rare finding. The 
benign fistula is usually due to a perforation of a duodenal 
ulcer into the transverse colon and it may involve any part 
of the duodenum. 

The diagnosis is not difficult if the colon is examined 
with a barium enema, but the fistula may not be demon- 
strated if the examination is limited to a barium meal. 

The benign origin of the fistula may be suspected from 
its appearance on roentgen examination, but operation is 
necessary to exclude definitely the presence of a cancer. 

Two cases are reported which have been proved by oper- 
ation and also, in one instance, by postmortem exami- 
nation to be due to a perforation of a duodenal ulcer into 
the transverse colon. — Franz J. Lust. 


Dour, H. P.i The Differential Diapnasis of Pploric and 
Prepiiloric Vlccration. /Im. J. Boent. and Bad, Tlicr., 
iS:SSG-831, June, lOiO. 

Doub in an intere.sting article re-emphasizes that the 
differentiation between benign and malignant ulceration in 
the pylorus and prepylorus cannot always be accurately 
made by means of the roentgen examination alone. It is 
well known that carcinoma of the pylorus may simulate 
benign lesions clinically and may show a considerable 
amount of relief following the usual medical therapy. 
Mentions Holmes and Hampton’s belief that any chronic 
indurated lesion occurring in the pyloric antrum within 
one inch of the pylorus but not involving it, should be con- 
sidered malignant until proved to be benign. Jensen and 
Rivers are also quoted as to the extreme difficulty en- 
countered in lesions of the pyloric ring to arrive at an 
accurate diagnosis even after all means at the disposal of 
the clinician are utilized. They estimate that in about 15 


per cent of cases with pyloric lesions they are unable to bo 
certain that the lesions are not malignant. 

Doub studied 35 cases in which the final diagnosis was 
made by microscopical examination. Of these 24 wore 
benign peptic ulcers, IG of which were located in the pre- 
pylorus and 8 in the pyloric ring. There were 7 cases of 
carcinoma of the antrum, 3 with ga.stritis and 1 case of 
syphilis of the antrum. 

Stressing the importance of determining the location of 
the ulcer, he observed the difficulty in a number of cases, 
to he certain whether the ulcer was in the prepylorus or 
in the pyloric ring. In benign ulceration the chief difficulty 
is due to spasm and in these cases there was difficulty in 
demonstrating a niche. In cases without the niche, he 
recommends progress examinations at intervals of a few 
weeks. JIalignant gastric ulcers arc usually large sized, 
often hazy and irregular in outline. Those occurring in 
the pyloric antrum have a higher percentage of malignant 
degeneration than those in other portions of the stomach. 

The author discusses brieflj’, antrum gastritis and 
gastric syphilis, and emphasizes the importance of early 
diagnosis of lesions occurring in the pylorus and pre- 
pylorus. — Maurice Feldman. 


Law, IV. Alilvander; Perforated Jejunal XJIcer Follow- 
inp Partial Gastrectomy. Brit. Med. J., No. 

4/42, May 2.7, /540. 

Acute perforation following partial ga.strectomy is a 
rare condition; only two such cases were found among the 
records of the London Hospital in the past ten years. 
During the same period there were 20 cases of perforation 
following gastrojejunostomy. 

Two eases are recorded in detail, one of which had four 
hospital admissions. Both cases presented evidence of duo- 
denal ulcer with high gastric nciditie.s. The perforation 
occurred at a similar site in both cases, i.c. in the jejunum 
just distal of the line of anastomosi.s, one the posterior 
surface. From the results of these cases, a suggestion is 
made that if a partial gastrectomy must be done for a duo- 
denal ulcer, it should be a high one and that a more 
radical or subtotal gastrectomy should be performed 
primarily. — Maurice Feldman. 


McPe-VK, C. N.: Syphilis of the Stomach ii'ith n Beport 
of an Unusual Case. .dm. J, Boent. and Bad. Thcr., 43; 
832-844, June, JP40. 

McPeak notes the paucity of syphilitic involvement of 
the stomach found at autopsy and mentions the factors 
which account for this discrepency. The microscopic exami- 
nation is the least accurate of all of the methods of 
making the diagnosis. The gross pathology of the disease 
is much more typical than is the histopathological. Some 
authors demand that the Treponema pallidum be demon- 
strated in the tissue, but the author states that it is im- 
po.ssible to demonstrate the Treponema pallidum from 
other spirochetes on microscopic examination of tissues. 

Clinically the history m.ay either be th.at of ulcer or 
carcinoma. It is frequently mistaken for carcinoma. 
Vomiting is a frequent occurrence; hemorrhage occurs in 
about 50 per cent of cases; there may or may not be pain, 
rvhich may or may not be associated with eating. Thera 
is usually an absence of HCl. In advanced cases the 
stomach may be markedly reduced in size; the lower end 
of the esophagus may become dilated, duo to the di- 
minished volume of the stomach. 

In latent syphilis a smooth mucosa is seen according to 
Gutzeit and 'Teitge who conclude that the tendency in 
syphilis where any change in gastric mucosa occurs, is 
toward the atrophic state. Gummata are rarely if ever 
found in the stomach, but gummatoid areas may some- 
times be found which strongly suggests the nature of the 
pathologj'. The most common finding is the granulomatous 
thickening and induration of the wall of the stomach. 

McPeak ealls attention that at operation in carcinoma- 
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one finds a more extensive involvement than the X-ray 
indicates, while in syphilis of the stomach there is a sot- 
nrising paucity or complete absence of changes as determ- 
ined by palpation. The common lesions of gastric syphilis 
is not a spherical prominence as in a tumor, gummatous 
or neoplastic, but is a flat infiltrate that leads to a Pjaflue- 
like thickening of the gastric wall. When thin the infiltrate 
is easily overlooked; when thick its relative soft consist- 
ency and pliability distinguishes it from carcinoma. 

Three variaties are noted: gastritis, ulcer, gummatous 
hyperplasia. The location given by Moore and Aurelius is 
as follows: prepyloric 70 per cent, medium or hour-glass 
22 per cent and diffuse 8 per cent. 

If an ulcer is present the niche will usually not pene- 
trate beyond the normal limits of the gastric lumen as it 
does with benign gastric ulcer, but will he seen to involve 
the filling defect in a manner similar to that seen in an 
uicerating carcinoma. If a tumor is palpated it usually 
will be much less prominent than the size of the filling 
defect would indicate. This latter observation is very im- 
portant in differentiating between syphilis from carcinoma 
of the stomach. The absence of a palpable mass notwith- 
standing the presence of a gross and constant filling de- 
fect has been emphasized more than any other sign. 

Following antiluetic therapy the lesion may be seen to 
disappear but at a later date the filling defect may re- 
appear due to scar tissue. In many other cases and in all 
cases shelving extensive involvement no change will be 
noted in the X-ray findings in spite of the clinical im- 
provement. 

MePeak reports an interesting case studied over a 
period of seven vears in a male aged 62. The X-ray at first 
showed a smooth filling defect on the greater curvature of 
the stomach, which finally in latter examinations resulted 
in a markedly contracted stomach of a linitis plastica 
type. The condition was first diagnosed as carcinoma. A 
Hinton test revealed a strongly positive result. At autopsy 
the stomach size was greatly reduced. Microscopic study 
of the tissue showed scattered groups of lymphocytes and 
plasma cells, epithelial-like with giant cells were seen be- 
tween the muscle fibers, findings consistent with syphilis. 
— Maurice Feldman. 


Walters, W. : The Surgical Treatment of Ulcerating 
Gastric Lesions. Am. J. Roent. and Thcr., iS :S10-825, 
June, 1940. 

Walters expresses anew the fact that no patient should 
be placed on a medical regimen for what seems to be a 
benign lesion of the stomach or duodenum, without its first 
being ascertained by roentgenologic examination whether 
the lesion is in the stomach or duodenum. If it is on the 
stomach side, the possibility that the lesion may be ma- 
lignant in spite of the fact that it does not appear so on 
the initial roentgenologic examination should be kept in 
mind. This also holds true in cases in which the lesion 
may seem to disappear roentgenologically, under a medical 
regimen. The author emphasizes the frequency of errors 
made in the interpretation between cases of obstruction of 
the pylorus and duodenum. Attention is also directed to 
the necessity of differentiating the benign gastric ulcer 
from the gastric ulcer with malignant changes. However, 
a roentgenologic report that a lesion is a gastric ulcer| 
does not exclude its being carcinomatous. ’ 

Walters discusses gastric polyps and points out that fre- 
quently malignant cells may be found in its periphery. 
The frequency of anemia in bleeding polyps is stressed. 

The operability of gastric lesions and the types of oper- 
ations are discussed. Mention is made of the low mortality 
in operative procedures for peptic ulcer. He points out 
that the operability of a gastric lesion cannot always be 
determined by the roentgenologist.— Maurice Feldman. 

Laino G. H.: Clinical Consideration of the Stomach 
Am. J. Roent. and Rad. Then., 43:805-808, June, 1940 

Laing describes pylorospasm as a spastic contraction 


of the thickened circular stomach muscle of the pylonc 
sphincter. He points out that our knowledge of the causes 
of pylorospasm is very limited, due to the complexity of 
the physiological control of the pylorus. The sympathetic 
component of the vegetative system is generally considered 
to be inhibitory to the pyloric sphincter, and the vagus 
motor in its action. However, the opposite effect may be 
obtained from either nerve, the tonus at the time appear- 
ing to be a determining factor. Variations in response 
seems to be characteristic of gastric nerves and this may 
help to understand the paradoxical effects one obtains with 
certain drugs at times. The author discusses both intrinsic 
and extrinsic factors in the causation of pylorospasm. The 
most common intrinsic cause is peptic ulcer, while^ ex- 
trinsic factors are due to a large number of conditions. 
Mention is made of the following conditions which may 
cause reflex spasm of the pylorus, namely, gall stones, 
appendicitis, renal calculi, pyelitis, diseases of the geni- 
talia, allergic states, toxic states, endocrine disturbances, 
diseases of the central nervous system, lesions of the 
brain, and psychoneurosis. 

Laing emphasizes that fact that fundamentally, it 
w'ould appear that pylorospasm is the result of an auto- 
nomic imbalance. — Maurice Feldman. 


Lundbaek, K.: On the Diagnosis of Gastritis. Acta 
Med. Scand., 101(4/0) . -575-505, 1989. 

In cases where the customary methods of examination 
are not suggestive of this diagnosis, gastroscopy demon- 
strates the presence of gastritis. Negative gastroscopic 
findings may be taken to mean an absence of gastritis. It 
is suggested that the diagnosis “dyspepsia” he limited to 
cover gastroscopically negative cases. In gastroscopic 
gastritis, the symptomatologj' and ordinarj' findings in 
clinical tests are found to be most variable. “Dyspeptic” 
cases, the gastroscopically negative, show the same vari- 
ability as to sympotmatology and the ordinary tests as do 
the cases of gastritis. Positive X-ray findings often, but 
by no means invariably, are associated with gastroscopic 
gastritis. Negative X-ray findings mean nothing. Schind- 
ler’s hypertrophic gastritis does not constitute any sharply 
defined clinical entity, but it is undoubtedly to be con- 
sidered a more advanced stage of gastrits. Atrophic gas- 
tritis is associated most frequently with achylia, but 
normochylia may be present in such cases. — Courtesy of 
Biol. Abst. 


Chont, ti. K.; PHmary Sarcoma of the Stomach. Radi- 
ology, 34:714, June, 1940. 

There are no characteristic symptoms and signs of 
gastric sarcoma to differentiate it from carcinoma. Hemor- 
rhage with recovery and recurrence without marked 
anemia are suggestive observations. Chont believes that, 
roentgenologicallj', a flat tumor with smooth borders, pe- 
dunculated growth, isolated filling defect on the greater 
curvature with deep indention or with a crater shadow in 
it, and tumors on the greater curvature side of the fundus, 
are suggestive of sarcoma. These tumors are radiosensi- 
tive. Large tumors may be rendered operable by preoper- 
ativc radiation therapy. Three case reports are described 
in detail. One patient was three and one-half years old, 
and is believed to be the youngest individual with this 
lesion reported in the literature. — Robert Turell. 


Benjamin, E. L. and Christopher, F.: Primary 
Lymphasarcoma of the Small Intestine. Am. J. Clin Path 
10:408-413, June, 1940. ' ’ 

The authors report a case of primary lymphosarcoma of 
the ileum in a female aged 57 and demonstrate a roent- 
genogram of a markedly dilated bowel proximal to the ob- 
struction. There were no characteristic symptoms. The 
patient complained mostly of loss of appetite, loss of 
weight, pains on left side of abdomen and recent vomiting. 
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At operation a tumor mass 4 by 4.5 by 4 cm. was found 
with the proximal bowel dilated. The tumor mas.s was 
ulcerated — producing an obstruction, and ivas located 
about nine feet from the ilco-cecal valve. Sections from 
the tumor showed an extensive neoplastic hyperplasia of 
lymphoid ceils. The cellular pervasion had involved the 
entire bow'ol wall. — Maurice Feldman. 


Binkley, J. S.; Aspiration Biopsy of Tnmors of the 
Liver. A report of nineteen eases. Am. J. Cnnecr, 30(2): 
193-200, i figs., 1030. 

Suflidont material was obtained by aspiration biopsy in 
this series to establish a diagnosis in 73.6% of the cases. 
Follow-up records of the clinical cour.so supported the 
histologic diagnosis. Aspiration biopsy of tumors of the 
liver was not associated with significant complications in 
the hands of 10 difterent clinicians who had used the 
method upon one or more occasions. — Courtesy of Biol. 
Ahst. 


Andrus, W. be W. and Moore, R. A.; Lipid Amino 
Nitrogen Content of the Blood in Diseases of the Liver 
awl of the Biliary Tract. Arch. Snrgcry, 39(1) :3-9, 5 ftps., 
10.19. 

The lipid amino N of the blood of 22 patients without 
detectable hepatic disease, %vas determined by the method 
of Kirk, Page ami Van Slyke. The average value was 
1.24 mgs./lOO gs., with a standard deviation of 0.G2, 128 
detns. were made in 43 patients with jaundice, hemor- 
rhagic conditions, or probable liver damage. Normal 
values were obtained in those with obstructive or hemo- 
lytic jaundice without liver damage, while in those with 
obstructive or hemoljlic jaundice without liver damage, 
while in those with obstructive jaundice and liver damage 
there was a consistent elevation above 2 mgs. There was 
no correlation noted between the hemorrhagic tendency 
and the lipid amino N level. — Courtesy of Biol. Abst. 


.lOHNSON, C. G., IRVI.N, J. L. and IV ALTON, CLARENCE; 
The Free Choline and Phospholipid of Hepatie and Gall 
Bladder Bile. J. Biol Chem., 131(2) :l,25-l,37, 1039. 

Free choline was determined in ZnSOi filtrates of bile 
and total choline was determined after hydrolysis of pro- 
tein-free flltmtes of bile with Ba (OH):. Choline was 
estimated gravimctrically by the Reinccke sail method. 
Only small .amounts of free choline occurred in fre.sh 
hepatic and gall bladder bile of humans, dogs and hogs, 
but large quantities of combined choline were present. On 
standing (in ice box) with toluene and chloroform preser- 
vatives, the choline compound in bile decomposed rapidly 
with the formation of free choline. Desiccation of hog gall 
bladder bile by a vacuum drying process caused decompo- 
sition of most of the choline compound with the jn-oduction 
of corresponding amounts of free choline. A portion of 
the combined choline of bile was extracted %vith ether- 
alcohol mixtures. This fraction was in the nature of 
phospholipid having a mole ratio of choline to P of 1;1. 
The isolation of lecithin from this fraction was reported. 
The possible presence in the cthor-akohol-extraetable 
fraction of sphingomyelin or some other phospholipid with 
a choline to phosphorus ratio of 1:1 was not excluded. — 
Courtesy of Biol. Abst. 


Rieoel, C., Calder, D. G. and Ravdin, I. S.: Changes 
in. Cholesterol Content of Hepatic Bile Snhjecte to Gall 
Bladder Activity. Am. J. Physiol., 129, No. 2, pp. 2~1-27S, 
May, 1910, 

Due to the fact that there was a difference of opinion 
among authorities ns to whether the gall bladder secreted 
cholesterol or not when in a diseased or normal condition 
the authors decided to repeat various experiments and ex- 
tended them in order to confirm or deny their former 
assertions that the gal! bladder wall neither secreted nor 
absorbed cholesterol when normal but did when damaged. 
After carefully repeating these experiments the authors 
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the ulcer and unselected groups is seven times that 
necessarj- for statistical significance. The ulcer patient 
therefore is more likely to be lighter in weight than 
the average person (Table II) . It is of clinical interest 


Table II 

The incidence of nicer jiaticnts and unsclccted persons 
at varioxes xceigbis 


Wcicht j 

Under 

120 

Pounds 

1 

; 120-149 
j Pounds 

lBO-179 ' 
Pounds 

180 

Pound.s 
and Over 

Total 

250 ukur 
patients ' 

IK'r 

■tore 

34C> 

r,r» 

260 

lOO-To 

7478 un- ' 
selected men j 

' ' 


* •nVr j 

! 1 

7478 

1007 ^ 


that the heaviest ulcer patient (212 pounds) was more 
than 100 pounds lighter than the heaviest person in 
the unselected group (320 pounds). 

THE CHEST CIRCUMFERENCE OF THE ULCER 
PATIENT 

The ulcer patient has a definitely smaller chest cir- 
cumference than is found in the unselected group. The 
average chest circumference of the ulcer patients was 
35.5 0.15 inches with a standard range of from 33 

to 38 inches while the unseleclcd group (d) averaged 
37.0 a: 0.07 inches with a standard range of from 34 
to 40 inches (Table III). A standard ditlerence of 
0.33 inches in the two moans would show a statistical 
significance. Since the actual difference is over nine 
times the standard difference it appears that the small 
chest of these 230 ulcer patients cannot conceivably be 
a chance deviation from the usual. In Table III the 
difference in distribution of small and large che.sts is 
clearly evident. Only 8(7. of the ulcer as compared with 
22(7 of the unselected group had very large chest cir- 
cumferences. The opposite is true of the very small 
chests; 18U. of the ulcer and 6(7 of the unselectcd 


Table III 

The incidence of idccr patients and vnsrlcctcd persons 
at various chest sizes 


1 

1 

Chest j 

Circumference 

Vorj' 

Small 

Under 

33 Inches 

i Small 
j 33-36 
j Inches 

Larce 
t 37-38 

1 Indies 

Very 

I^arjte 

39 Indies 
nnd Over 

Total 

250 ulcer ! 
jialient.s 

ISf, r 


1 aact 


i 230 

JOOej. 

l.>6l un- 
sfJcctcd men 

c-rc 

1 

40C! 

22';c 

i 

1 l?f»l 


group had small chests. The largest chest in an ulcer 
patient was 43 inches; in the unselected group thcx'c 
xvas one person with a 47 inch chest circumference. 

(d) Of t>ie 7478 person*; in the un.selcctcd trroup, the chr<;t ond nb- 
domcn circumferences were nb^trr.ctcd for only 18-71 of these 
men. This nccounts for the difTcrence in the siic of the un- 
!*elcclcd proup in the heiKht, weinht. pondersd index and 

blc^ pressure tables from that of the chest, abdomen and l«>dy 
build indices, No basis of selection was usttl, and except for a 
slinht difference in aue. which makes the ane of the ISQl ^roup 
identical to that of the ulcer group, the other measure, height, 
weight, etc,, were almost identical In the 7478 and 18C1 un- 
selecl^ groups. ^ For example, between the 18C1 and 7478 irroup 
there is only 0.1 inch difference and in ponderal index 
a difference of only 0.04 in the measures of central tendency. 


From these data it is evident that the ulcer patient 
has a smaller chest than' does the iinselected popu- 
lation. (See Chart 1). 

THE ABDOMINAL CIRCUMFERENCE OF THE 
ULCER PATIENTS 

The abdomen of the ulcer patients was smaller in 
circumference than the abdomen of the unselected 
group (Table IV). The average abdominal circum- 
ference of the ulcer patient w-as 32.2 0.23 inche.s 

with a .standard range of from 29 to 36 inches while 
the unsclccted group .showed an average of 34.4 :p 0.10 
inches with a standard range of from 30 to 39 
inches. In order to be statistically significant the 
difference between the two groups would have to be 
only a quarter inch; the actual difference is over eight 
times the standard difference. More illustrative of the 
difference is the fact that 31(7 of the ulcer patients 
had abdomen circumference.s less than 29 inches while 
only 1507 of the unsclccted group had such a small 
•abdomen, and while only 8(7. of the ulcer group had an 


Table IV 

The incidence of idccr patients and unsclccted persons 
at various abdomen sizes 


\ 

Small Abdomen 

J 

1 I-ar5:i* Abflomt'n 

1 

Abdomen j 

Circumference: 

1 

Under 28 
Inches 

2S.S1 ! 

Inches 

32-36 

Inches 

1 36 Inches 
! and Over 

j Total 

250 ulcer 1 
pntirnti 

12';. 1 

39^0 

SOCe 

13C?f 

1 

230 

lOOT'r 

1801 un- i 
►elected men 

_ i 

! "" 1 

2oc; 

1 33*^ 


:soi 

loorc 


abdomen larger than 36 inches, 2G(7'nf the unselected 
group h.ad a large abdomen. Thus the ulcer patient is 
very likely to be smaller around the waist than the 
general population (Chart 4). 

THE PONDERAL INDEX OF THE ULCER 
PATIENT • 

The raw measure of- weight does not accurately 
measure the relative iindenvoight or obesity of a 
person. For example, 150 pounds can mean either 
under or overweight, depending upon the height of the 
subject. An individual GO inches tall would be over- 
weight at 150 pounds, while a 74 inch person would be 
underweight. The ponderal inde.x, weight divided by 
height, more accurately measures the weight factors; 
it e.stabii.shos a more true normal weight and more 
quicklj' .shows presence or absence of obesity. Because 
the measure of u'eight alone showed such a tremendous 
differencs between the ulcer and the unselectcd group 
it would be e.xpectcd that the ponderal index would 
also show a difl'erence. 

The mean ponderal index of the ulcer group is 2.15 
zfi 0.019 with a standard range of from l.SG to 2.45 
while the unselectcd group with a mean of 2.31 
0.004, ranged from 1.99 to 2.63. Actually this differ- 
ence in means or averages is eight times the standard 
difference necessary for statistical significance. Even 
more striking is the difference in the proportion of 
light and heax^weight persons in the ulcer and un- 
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range of from .499 to .587. Thi.s dilference is nine 
times the .standard difference and indicates an extreme 
deviation of ulcer patients toward the linear type of 
build. The incidence distribution of the two groups as 
compared in Table VI is strikingly illustrative of the 
wide variance in samples (Chai’t 3). A far greater 
proportion of ulcer patients had linear or slender build 
than did the un.seleeted subjects. On the other hand 
the incidence of lateral or broad type builds is much 
smaller in the ulcer gi'oup. There was no extremely 
broad male with an ulcer whereas from the unselected 
distribution at least six ulcer males would be expected. 
The Chi’ Square test (Table VIII) shows that these 


significantly more linear type of person than is found 
in a random sample of the non-ulcer population. 

THE CHEST :ABD0JIEN RATIO OF THE ULCER 
PATIENT 

To determine roughly the degi'ce of abdominal pro- 
tubei’ance in the usual ulcer patient, the circumference 
of the chest is compared with the circumference of the 
abdomen. IVhen the chest measure is divided by 
the abdomen measure, the resulting 

index can be easily understood and manipulated. If 
the two measures are equal the index is 1 and the 
person is probably only .slightly obese around the ab- 


PONDERAL INDEX IN ULCER AND NORMAL PERSONS 



PONOERAL INDEX 
tWEIGHT/HEIGHT) 


Chart 2. The distribution of pondcral index in 250 ulcer patienEs and in 7478 un- 
selccted persons. The upper frequency hi.stogram shows the actual percentage of ulcer 
patients and unsclected persons in each -weight ciassification. Tlic lower graph shows 
the smoothed curve of the distribution. The ulcer group contains a far greater incidence 
in the light and moderately lightweight classifications. In every heavyweight gi’oup 
(pondcral index 2.4 and over) there is a markedly decreased incidence of ulcer patients 
as compared with the unselectcd group. (Prepared by tV.P.A.) 


differences in distribution could not be chance differ- 
ences. The most lateral ulcer patient had an index of 
only .66 as compared with .71 in the unselected group. 
These differences are real and the ulcer patient is a 

Table VI 


The incidence of nicer palienls and nnsclcclcd persons 
' in varimts build groups 


Chosl: 

Hoisrht 

Index 

Linear 
f Slender 
Build) 
Under 
.48 

Intcrmodi 

.4S-.53 

ate Build 

.5U.59 

I^atcral 
! {Broad 

1 Build) 

1 .00 and 

Over 

Total 

250 ulcer 
patients 

9% 


31 Co 

S'/c ' 

250 

lOOCV 

1851 un- 
sclected men 

6 Co 

4icf- ! 

42Cr 

llCc 

1S51 

lOOCc 


domen. If the abdomen i.s smaller than the chest, as 
it should be, the resulting index is more than 1. If the 
abdomen has assumed pontifical proportions the index 
is less than 1. The larger the index the less bulging 
is the abdomen. 

The ulcer patient on the average showed an index 
of 1.12 0.004 with a standard range from 1.05 to 

1.19. Thus, most ulcer patients had an abdomen 
smaller than their chest. The unselected group on the 
other hand had an average ratio of 1.09 .002 with a 

standard range from 1.01 to 1.17, an actual difference 
8 times the standard difference. Thus the unselected 
groups tended, moreso than the ulcer group, to bulge 
at the waist. 

The incidence relations are more illustrative of the 
trend (Table VII), A significantly appreciable number 
of the unselected group — ^10% — ^liad abdomens larger 



Robinson and Bbuceb— The Body Build of the JIale Uecer Patient 


Join. V. D. ROBINSON AND 

Settembci. 

than their chests wliiie very few of tlie ulcer group, 
onlv 2'^, shoB'ed gross abdominal obe.=ity. A much 
larger percentage of the ulcer group was concentrated 
in the indices denoting an abdomen smaller than the 
chest, 5-t^c as compared with dOfT- in the un.selected 
group. In other words it seems that gastro-duo<lenal 
ulcers are seldom accompanied by definite abdominal 
obesity. 

the surface area of the ulcer patient 

Although surface area is of little u.se either a.s a 
measure of weight or as a picture of build, it is of 
interest to observe how the height, weight measures 


measure of both weight and build, although, from the 
nature of the calculation, it is more highly associated 
with the weight factor than with the build factor^ieR 
The mean surface area of the ulcer group wms 

0. 009 sq. m. with a standard range of from l.Gl to i.Jl 

so. m. The unselcctcd group showed a larger average 
of 1 82 0.002 sq. m. with a standard range of from 

1. G7 to 1.97 sq. m. To be statistically significtint the 
difference between these moans would need be only 
one-seventh of wliat it actually is, hence, tlie mean 
surface area of the ulcer group is significantly lower 
than in the unselcctcd group. 

The relative incidence of the two groups in the small 


BODY BUILD IN ULCER AND NORMAL PERSONS 


!■ IN 2S0 ULCER PATIENTS 
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table VIII 

Statistical summary of the comparisons heticccn the ulcer and the unsclected yrovps 
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THE BLOOD PRESSURE OF THE ULCER 
PATIENT 

In view of a correlation between body build and 
blood pressure (12) in which the hypertensive patient 
was described as a lateral type build with a tendency 
toward overweight, it is interesting to compare the 
blood pressure in the ulcer patient who tends towards 
the opposite type of build and weight. Because of the 
relation between linear build and low blood pressure 
we should expect the ulcer patients to show pressures 


lower than the unselected group. This is born out in 
the case of systolic pressure. The ulcer group had a 
mean systolic pressure of 116.3 1.04 mm. with a 

standard range of from 100 to 133 mm. The unselected 
group had a mean pressure of 121 0.20mm. with a 

standard range of from 104 to 138mm. The difference 
in the averages of the two groups is almost five times 
the standard difference and hence is a significant find- 
ing. As should be expected the preponderance of this 
difference is caused by the excessive distribution of 



250, ULCER PATIENTS 

UNSELECTED GROUP 
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low pressures in the ulcer group ; 37% of ulcer patients 
had systolic pressures under 110mm. while only 22% 
of the unselected group registered these low pressures. 
Conversely the ulcer group showed only 5So of systolic 
pressures 140mm. or over while the unselected group 
contained almost 11% (Chart 4). The Chi Square test 
emphasizes the improbability that this could be a 
chance difference (Table VIII). It is rare for an ulcer 
patient to register a high systolic pressure. Only four 
patients — less than 2% recorded pressures over 190mm. 

The diastolic pressure picture is somewhat different. 
The ulcer group showed a mean diastolic pressure of 
72.3 5 : O.GGmm. with a standard range of from 62 to 
83mm. The unselected group’s average was 74.4 ^ 
0.12mm. with a standai'd range of from G4 to 8.5mm. 
The actual difference in pressures is in the direction 
that would be expected but is only three times the 
standard difference and hence has only a slight sta- 
tistical significance in this .sample of ulcer patients. 
The compared ditributions bear this out; 33% of 
ulcer patients and 307o of the unsolected group had a 
diastolic pressure under GOmm. 6% of ulcer patients 
and 7% of the unselected group had diastolic pressure 
over 90mm. The Chi Square test indicates a proba- 
bility of about 8 in 100 that this difference could bo 
due to chance. This does not mean that the ulcer 
patients do not tend to have a lower diastolic pressure 
than the unselected group as shown by the data. It 
means merely that this group shows a difference which 
might possibly have been due to chance. It is fairly 
definite that the .systolic pressure of the ulcer patient 
is lower than would be expected in a sample of the 
general population. The diastolic may be slightly 
lower, but the difference is of little significance in this 
sample. 

DISCUSSION 

One important consideration in the etiology of any 
disease can be phrased in the question, “What type of 
person is susceptible?” “What does he look like?” In 
answering this question about the ulcer patient the 
previous work of Hurst, Draper and others i.s con- 
firmed. The ulcer patient will more frequently be of 
a slender or linear build than is usually found in the 
unselected population, and will bo lighter in weight, 
smaller in chest and abdominal circumference and his 
abdomen will tend to be smaller than hi.s che.st. 

These facts concerning the build of the ulcer patient 
are of value to the clinician in the differential diag- 
nosis of dyspepsia. It is of considerable value to know 
that a given individual with upper abdominal distress 
is less likely to have an ulcer if his chest circumfer- 
ence is 40 inches or over. If the patient is consider- 
ably overweight the physician’s diagnosis should be 
tempered by the fact that ulcer is very rare in a 
person who weighs over 180 pounds. If the patient 
has a large abdominal protuberance — 2 to 3 inches in 
excess of his chest — it is highly improbable that he 
has an ulcer. Doubt should be cast upon the diagnosis 
of ulcer in a patient whose .systolic blood pressure ex- 
ceeds 150mm. None of these criteria of themselves or 
in combination e.vclude the diagnosis of ulcer but they 
occur so rarely in the ulcer patient that the weight of 
evidence would argue against it. Contrariwise, the 
diagnosis of ulcer becomes more probable if the patient 
is of the slender or linear build, if he is underweight, 
or if his systolic pressure is low. No one contends that 
•the build type predisposes to the presence or absence 


of ulcer or any other disease. The importance of body 
build in disease is not based upon the premise that 
“anatomic habitus is one of the causes of disease.” It 
is incorrect to suppose that Hurst, Draper or others 
have assumed this position. Such a contention clouds 
the issue. ’Die importance of the study of constitution 
in disease i.s in the study of the individual as a whole, 
and of his hereditary background, so that all factors 
related to disea.se, genetics, morphology, personality, 
clinical and laboratory findings may be fitted together 
to form a complete mosaic. Use should be made of the 
simple and proved measurements of gross body build 
in ulcer even though they constitute only a small 
portion of the completed anthropometric picture. 

The gross morphology of the ulcer patient as pre- 
sented in this paper raises many intriguing questions 
demanding further research. Why does the lateral or 
broad chested individual usually' escape ulcer only to 
develop cardiovascular degeneration in later years? 
What are the underl.ving biochemical and neuromuscu- 
lar patterns that lead to selectivity in disease? Why 
does ulcer occur so predominantly in the linear, narrow 
chested persen who is usually underweight and has a 
characteri.slic personality? For the recognition of a 
definite build type in the ulcer patient should servo 
further to focus attention upon the particular person- 
ality type that accomjianies it. Accordingly, we are led 
to consider the significance of the emotional factor 
which is dominant in the ulcer problem. 

While this picture of the ulcer patient as a light- 
weight, linear or .slender person is not new — obsen'ing 
physicians have long recognized the t.vpe — there has 
been some discussion ns to the relevancy of the find- 
ings. The outstanding statistical study in the liter- 
ature that (luestions the build distinction of the ulcer 
patient i.s that of Feigenbaum and Howat. The authors 
of this excellent anthropometric study arrived at con- 
clusions opposite to those cited in this paper. Because 
many gastro-enterologists have accepted the conclu- 
sions of Feigenbaum and Ilowat. it i.s important that 
considerable space be given to a reevaluation of their 
data. These authors used 37 anthropometric measure- 
ments to differentiate the ulcer from other patients. 
They worked upon the assumption that most of the 
measures would have to show significant differences in 
order to show a build factor in a disease. Among the 
measures they used were nail length and breadth, 
finger circumference, ear length and ear width, inter- 
pupillary space, etc. The role of these measurements 
in the study of bod.v build has not been agreed upon, 
there being considerable divergence of opinion among 
the various schools of anthropometry. These measures 
and many others they used may eventually prove of 
some value — finer anthropometric research should not 
be discouraged — but they contribute very little to the 
under.standing of groas build types. Our problem in 
the study of body build is to differentiate first the 
gross and easily obtained measurements of value to 
the clinician. There is substantial agreement among 
anthropometrists as to what these measurements are. 
As Davenport (11) has pointed out, “When I look at 
man . . . and think, ‘he is slender,’ it is because I make 
a mental comparison of his breadth (of shoulders or 
chest) with his height and find that his breadth in 
comparison with that of most men I know of that 
height is small; or if "he is stout the diameter of the 
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chest is large in relation to stature. It seems probable 
that breadth in relation to height gives the best ex- 
pression of the popular idea of build.” It is this con- 
ception of build that we discuss in this paper. When 
we select those measurements of Feigenbaum and 
Howat which are comparable to ours and are most 
useful in differentiating gross build types, there is a 
complete agreement with our data. For example, 
Feigenbaum and Howat state, ‘‘The thoracic antero- 
posterior diameter was deeper in the diabetic than in 
the peptic ulcer group, both with the males and the 
females. The same relationship was discovered to 
exist in the thoracic lateral diameter and in the chest 
circumference. And so it can be stated that the dia- 
betic population has a deeper, a broader and a more 
voluminous chest than the peptic ulcer race.” These 
authors also found a significantly lower weight and 
ponderal index of the ulcer patients which is precisely 
what our study showed. The measures which do not 
show significant differences are those which have no 
bearing on gross buiid. It is well to emphasize that it 
is not necessary for the majority of all possible an- 
thropometric measures to show differences in order to 
prove a build type for the ulcer patient. Nor does 
every patient have to be of ‘the type.’ It is only neces- 
sary to demonstrate the predominance of one or many 
of the gross measures of build in certain diseases to 
show a constitutional factor. 

CONCLUSIONS 

1. The gross measures of body build, weight, and 
blood pressure in 250 men with gastro-duodenal ulcer 
as proved by X-ray and history are compared with a 
control group of 7478 men. 


2. The ulcer patient was found to differ from the 
control group in every measure studied except height. 

3. The ulcer patient tends to be normal or under- 
w'eight. He is seldom overweight. 

4. The chest circumference of the ulcer patient 
tends to be much smaller than is found in an un- 
selected population. Only rarely does a person with a 
large chest have an ulcer. 

5. The abdomen circumference at the level of the 
umbilicus is smaller in the ulcer than in the unselected 
groups. 

G. The body build as measured by the chest :height 
index shows that the ulcer patient usually has a 
slender, narrow or linear type build. He is seldom of 
the broad-chested or lateral build and almost never 
extremely lateral. 

7. The chest rabdomen index shows that the ulcer 
patient, more so than in the unselected group, has little 
tendency to develop abdominal protrusion. His ab- 
domen is smaller than his chest. 

8. The surface area of the ulcer patient is smaller 
than is expected from the distribution of an unselected 
group. 

9. The systolic blood pressure of the ulcer patient 
tends to be lower than in the unselected group. 

10. The diastolic blood pressure does not show a 
very significant difference but is slightly lower in the 
ulcer than in the unselected group. 
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An Evaluation of the Meuicngracht Regime in the Treatment 
of Bleeding Peptic Ulcer* 


By 


JULIUS CHASNOFF, M.D., SIDNEY LEIBOWITZ, M.D. 
and 

ROBERT SCHWARTZ, M.D. 

NEW YORK. NEW YORK 


ePHE frequency' with which peptic ulcer is encount- 
ered in medical practice is admittedly high. A 
fairly large percentage of ulcer cases are complicated 
by the occu rrence of hemorrhage, as manifested by 

Sn'bmUted'.^Jf Hospital, New York. N. Y. 


hematemesis melena, or both. This has been various! 
leported in 18 to 38 per cent of cases (Pfeiffer (!' 
BlacMord, Smith and Affleck (2) and Goldman (3)' 
There can be no doubt that a great number of ulce 
medical aid. Although on the fac 
of It this would seem to lower the percentage of th 
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occurrence of bleeding as a complication, it must also 
be borne in mind that many mild bleeders never con- 
sult the physician. 

Because of the dangers of hemorrhage, with its at- 
tendant high mortality rate, serious consideration has 
been given to its management. Various dietary regime.s 
have been employed. The one regarded as most satis- 
factory, until 1933, consisted of a period of starvation 
followed by a rigidly restricted food intake which was 
slowly increased. Even with this generally accepted 
method of treatment, the mortality rate ranged from 
3.4 to 25 per cent, as reported by various authors (see 
Table I). It will be noted from the table that where 
surgical treatment has been used, the death rate has 
been as low as 4.3 per cent and as high as 32.7 per 
cent. 

It is little wonder, therefore, that when Jlculen- 
gracht (20a) in June, 1933, reiiorted a mortality rate 
of only 1 per cent with the method of treatment he was 
using, it was quickly tried by others. The es.sential 
features of Jleulengraeht’s metho<i are, first, that the 
patients are fed from the very onset of hemorrhage 
and, second, that they receive liberal food allowance 
consisting of a pureed high caloric, high vitamin diet. 

In all fairness to other investigators, it should be 
pointed out that prompt and fairly liberal feedings in 
the treatment of bleeding ulcers were recommended be- 
fore Meulengracht’s fir.st publication on the subject. 
For example, in 1927, Andresen (21) suggested the 
immediate admini.stration of a gelatin-water mixture 
at two hour intervals, with the addition of other nutri- 


ments on the second or third day. He decided to alter 
his therapeutic procedure because of his conviction 
that the stomach is less active when full than when 
empty. In addition, he had observed that patients with 
bleeding ulcers, who continued on a full diet, fre- 
quently fared well. Unfortunately, Andresen’s method 
was not widely adopted and popularized. 

iMeulengracIit was prompted to change the manner 
in which he treated bleeding ulcer cases by obser- 
vations in part similar to those of Andresen. Many 
patients who had not sought medical aid and had con- 
tinued on their usual diet apparently made uneventful 
recoveries. Some patients with protracted hemorrhage 
stopped bleeding when fed. Furthermore, some 
patients, despite the most rigid dieting, died, ap- 
parently from exhaustion rather than from the extent 
of the hemorrhage. Therefore, it seemed to him of 
quc.stionable advantage to starve a patient when he is 
presumably in special need of support. 

The pureed diet adopted by Meulengracht in 1931 
contained approximately 2300 calories and was ad- 
ministered as follow.s: 

G A. M. Tea, white bread and butter. 

9 A. M. Oatmeal with milk, white bread and 
butter. 

1 P. M. Dinner consisting of any of the following 
in unrestricted amounts: meat balls, tim- 
b.ale, broiled chops, omelette, fi.sh b.nlls. 
gratin of fi.sh. vegetable or meat, mashed 
potatoes, pureed vegetables, cream of 
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Mc<ncnl 

433 

11 

9.5 

Emery and Monroe (9) 

1935 

Peter Bent Bripliam 

Mcilicnl 

3«t 

20 

r,.-z 

Gordon»Taylor (lOa) 

1933 

Middlesex ' 

SurKica! 



21,0 

Hcs'icr (11a) i 

193G 

lankopinK 

Metlical ! 

301 

15 1 

5.0 

Finstcror (12) 

innc 

Univ. of Vienna 

Surciral 
(< 4S hr^.) 

•tr, i 


4.3 

i 



<> 4S hrs.) 

55 ! 


32,7 

1 



MtHlIcal 

82 ^ 

4 

4.8 

Hurst and Ryle (13) i 

1937 

, Guy> 




1 

Bnhcy and Hurst (14) 1 

1937 

(Data accumulated from 22 
practitioners) 

Medical 

525 

8 

1.5 

Tidy (15) 

1937 

St. Thoma** 

Suruical and 
Metlical 

30 

i 

! S 

17.0 

Blackford. Smith and ' 



1 Suntical and 




Amcck (2) 

1937 

Mason Clinic 

1 Mc<llcal 

3G 

1 G 

17.0 

Pfeiffer (1) 

193S 

I^incnau and Abhincton 

(Medical 

10 

3 

7.5 


Memorial 

(SurRical 

22 

r, 

22.7 

Copland (IG) 

1938 

Touro Infirmary* 

Medical 

32 

7 

22.0 

Goldman (3) 

1038 

San Francisco 

, Medical and 

1 Suruical 

349 

52 

15.0 

Browne and McHardy (17) 

1939 

Tulano 

(Medical 

115 

4 

8.4 




(Suri;ical 

14 

3 

21.4 

Turnhull and Saci (18) 

1939 

Korthwestern 

MetHcal 

77 

4 

5.3 

Crohn and Lcrner (19) 

1039 

Ml. Sinai 

Mctlieal 

216 

14 

G.5 
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Table II 


Age and sex distribution, and duration of hemorrhage before admission in Meulengraeht and eontrol series 



Number of 
Cases 

10-19 

20-29 

Age in 

30-39 

Years 

40-49 

50-59 

60- 

Duration of 
Hemorrhage 
Before Admission 
j (Average) 


Male Female 

M F 

M F 

M. F 

j M F 

1 M P 

^ M F 


“Starvation- 
Sippy” Series 

63 -10 

3 0 

10 3 

16 1 

13 0 

1 13 4 

7 2 

4.3 days 

Totals 

72 

3 

13 

1 

17 

13 

17 

9 


Meulengracht 

Male Female 

M F 

M F 

M F 

M P 

M F 

M F 


Series 

15 6 

0 0 

5 1 

5 1 

2 3 

3 0 

0 1 

4.3 days 

Totals 

21 

0 

6 

6 

5 

3 

1 



vegetables, vegetable soup, stewed apri- 
cots, applesauce, gruel, rice and tapioca 
pudding. 

3 P. M. Cocoa. 

6 P. M. White bread and butter, sliced meats, 
cheese and tea. 

In addition, patients received a teaspoonful, three 
times a day, of a powder containing the following: 
Sodium bicarbonate 
Magnesium subcarbonate aa 15.0 
Extract hyoscyamus 2.0 

They were also given ferrous lactate 0.5 gm. t.i.d. 
It must be added that a few of his patients, who were 
markedly exsanguinated on admission, received one or 
two transfusions immediately. 

In all their published reports, Meulengracht and his 
colleagues (20a, b, c, d, e, f ) , (22) emphasize the fact 
that only cases of serious bleeding were included. His 
publication of October, 1937, is based on a total of 368 
cases. Only five of these patients died, giving a mor- 
tality rate of 1.35 per cent. This represents a striking 
improvement over the lowest figures previously re- 
ported by those employing either the former medical 
regime or surgery. His encouraging results prompted 
us to adopt the method outlined by him in a series of 
patients with hemorrhage from peptic ulcers. Our ex- 
periences are contained in this report. 

CLINICAL MATERIAL AND RESULTS 

Our series consists of 21 patients, all of whom 
showed evidence of fairly extensive blood loss. The 
diet outlined above was employed in each instance 


along with a powder consisting of the following given 
three times a day after meals : 

Sodium bicarbonate 2.0 

Magnesium subcarbonate 2.0 

Extract of hyoscyamus 0.1 

Ferrous laetate 0.5 

Five of our patients required transfusions. 

Of our 21 patients, 11 were service cases and 10 
private. Their ages ranged froni 22 to 63 years. 
Fifteen were males, 6 females (Table II). Seventeen, 
or 81 per cent of the group, had ulcers proven roent- 
genologically, surgically or by postmortem exami- 
nation (Table III). One case showed X-ray findings 
suggestive of ulcer. The remaining three cases gave 
no previous ulcer history and negative X-rays after 
the bleeding had subsided. In these, the diagnosis 
rested on well-founded clinical evidence. 

For comparative purposes, we have studied the re- 
sults obtained in an unselected group of 72 patients 
with bleeding peptic ulcer who had been treated with 
the older medical method. Twenty-eight of this group 
were service cases, 44 px’ivate. Although different 
members of the staff supervised the treatment of these 
patients, it was essentially the same; a period of star- 
vation up to several days with infusions, followed by 
minimal feedings in slowly increasing amounts, usu- 
ally in the form of a Sippy diet. Some of these patients 
received transfusions. In both our groups, the interval 
which elapsed between the onset of the hemorrhage 
and the time of admission to the hospital averaged 4.3 
days. In this respect, therefore, the two series are 
comparable. Reference to Table II shows that in both, 
groups males exceed females, there being 2.5 times as 


Table III 


Extent of 'proof of ulcer in Mmlengracht and control series 



Total No. 
Cases 

Proven 

No. Cases 

Ulcers* 

% 

Partial Cor: 

No. Cases 

roboration** j 

j 

Ulcer D 
Only C. 

No. Cases ' 

iagnosed 

linically 

% 

"Starvation- 

Sippy'* 

Scries 1 

— .1 

72 

t 56 

77.8 

2 

2.8 

14 

1 

19.4 

Meulengracht 

Series 

.‘Froven by X-ras 

21 i 

’• surgery or autop: 

17 

5y. 

81.0 

1 I 

5.0 ] 

3 j 

14.0 
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Table IV 


Comparative results obtained in oitr two series 


\ 

i 

Kumbor of ' 

Deaths 

1 

Mortfility | 

I’er Cent 

Number of 
Ferfornllons 

Perforntions 

Per Cent 

1 

Days in i 

Hospitnl ] 

(Avcrapc) 

Dnys in HtwpitJiJ 
of Service Cn.'tc^ 

Only (Avemne) 

1 

'‘Starvnlion- 
Sippy" 1 

Series 

8 

i M. 25 M. 50 

1 M. 38 M. 62 

1 M. 40 M. C4 

i M. 40 F. 35 

11.1 

, 1 

M. GC' 

i 

1 

1 1.4 

1 

1 

1 

21 

'2C.2 

Mculenpracht 1 
Series 

i 

1 

GS 

i 4.7C 

2 

; rj“4i 

1 F. 03 

0.5 

1 =■ 

I 

34.1 


many in our Meulengracht group, and more than G 
limes as many in our "starvalion-Sippy group.” The 
age di-stribution appears es.sentially the same in both 
groups, the occurrence of bleeding ulcer being rela- 
tively rare below the age of 20. 

We were primarily interested in the number of 
deaths which occurred with the two methods of treat- 
ment. Comparative figures for the two groups are in- 
cluded in Table IV. Among our 21 patients treated 
with the Meulengracht diet there was one death, a 
male, aged 58. The mortality rate was, therefore, 4.76 
per cent. This compares very favorably with 8 deaths 
in our control group, or a rate of 11.1 per cent. This 
latter figure is in line with the results reported by 
others for patients similarly treated. In evaluating 
the 4.76 per cent mortality rate, we must bear in mind 
the small series upon which it is based. 

On the “starvation-Sippy” regime, the average 
hospital stay of our patients was 21 days. We were 
surprised to find that with the Jleulengracht regime 
the period of hospitalization was 27 d.ays. These com- 
parative figures are at variance witli those reported 
by Meulengracht (20f) and Boyd and Schlachman 
(23). The former states that since he introduced his 
regime, the period of hospitalization has aver.aged five 
week.s, representing a decrease of one to three weeks. 
It is worth noting that Boyd and Schlachman were 
able to allow patients on the new regime out of bed in 
two weeks instead of five to six weeks. Realizing that 


the duration of ho.spitalization for service cases is 
generally longer than for private patients suffering 
from the same ailment, we have determined the 
average hospital stay for our service cases only in each 
group. We find that the relationship previously noted 
by us still holds. On the “staiwation-Sippy” regime 
our patients were discharged after a period of 26 days, 
whereas the group on the Meulengracht regime was 
hospitalized for 34 days. 

A matter of interest to us h.as been the occurrence 
of perforation in patients who arc bleeding from an 
ulcer. We are well aware of the fact that .the co- 
existence of these two complications has always been 
considered a rarity. As a matter of fact, in our con- 
trol group of 72 cases, only one instance of perfo- 
ration was obsei-vcd (1.4 per cent). This occurred in 
a male patient, aged 56, and terminated fatally. On 
the other hand, of our 21 cases treated with the 
Meulengracht method, two perforated, m.aking an inci- 
dence of 9.5 per cent. These patients were females, 
aged 63 and 41, respectively, and both recovered 
following surgical intervention. 

DISCUSSION 

We have gathered from the literature the mortality 
stati.stics reported by various investigator.s who have 
employed the Jleiilengracht regime in the treatment of 
bleeding ulceivs. These are given in T.able V and 
consist of nine series of cases, including our own. 


Table V 

Mortality statistics accumnlatcil from the litcratnre in cases treated n'iih Mcidcnuracht diet 


Authors 

i 

1 Year 1 

Hospital 

Number of Case*? 
TreiitMl 

N«:mbor of 

Deaths 

Mortality 

Per Cent 

Gmm (24) 

I 1930 

Sundby 

100 

U 

2.0 

Gubercritz (25) 

1930 

University of Kiev 

15 

0 

0. 

Mculen-racht (200 

i 1937 

Bi«pebjer»: 

363 

5 

1.3G 

^ViUs (20) 

1 1937 

St. Bartholomew 

21 

0 

0. 

Poyd and Schlachman (23) 

1038 

Metropolitan 

15 ' 

0 ' 

0. 

Hcrlihy (27) 

193S 

Ix:wi.shrm 


n 

0. 

Crohn (19) 

1939 

Mt. Sinai 

1 33 

2 

^ s.c 

Mayer and Lifrhtbody (28) 

1939 

Beceivinn 

71 

1 

1.4 

Chasnoff. Lcibowitz and 






Schwartz 

1 

1939 

Beth Israel 

Cl 

' 1 

4.70 

i 


Total 

61.1 

i n 

1.7 



Total 





(Without JIcnlcnKracht’s fiKorcs) 

275 

6 

2.18 
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Herlihy’s (27) group is of importance in that he re- 
ports no deaths, but he fails to state the total number 
of cases upon which his report is based. Combining 
all the figures given in the table yields a mortality 
rate of 1.7 per cent. Even if Meulengracht’s cases are 
excluded, the percentage is only 2.18. This is still a 
marked improvement over the results obtained with 
the earlier medical method of treatment (compare 
with Table I) . 

One point repeatedly stressed by Meulengracht and 
his co-workers is the feeling of well-being of the 
patients while on liberal feedings. In our group we 
have also observed this mental and physical comfort. 
Furthermore, those of our cases (one-third) who had 
bled previously and had then been treated with the 
older method, later expressed a definite preference for 
the therapeutic regime which allowed them food and 
liquids from the very beginning of their hospitali- 
zation. 

In regard to the question of duration of hospitali- 
zation, our findings are not in accord with those of 
other investigators. As shown above, our patients on 
a Meulengracht regime were hospitalized about a week 
longer than those on the “starvation-Sippy” regime. 
Moreover, it must be pointed out that we did not de- 
liberately keep these patients in the hospital longer 
because of our special interest in the problem. The 
same criteria were employed in both groups to deter- 
mine the time of discharge. 

The matter of the occurrence of perforation as a 
further complication in bleeding ulcer is of great im- 
portance. Most authors report this as a relatively 
rare combination; e.g., Browne and McHardy (17) 
1.5 per cent, Tage Christianson (7) 1.0 per cent, 
Allen and Benedict (6) 3.0 per cent, Hurst and Ryle 
(13) 1.2 per cent, Gordon-Taylor (10b) 2-3 per cent, 
Goldman (3) 2.0 per cent, Blackford, Smith and 
Affleck (2) 1.9 per cent. These figures are in accord 
with that of our own control series, 1.4 per cent. This 
contrasts sharply with the 9.5 per cent occurrence in 
our Meulengracht series. The question that immedi- 
ately presents itself, therefore, is the part played by 
large feedings in bringing about this complication. 
This seems a good possibility which ought to be borne 
in mind when this method of treatment is employed. 
In this connection it should be pointed out that hleulen- 
gracht (20f ) , in his series of 368 cases, has apparently 
encountered this complication only once — and that in 
the form of a jejunal ulcer — and that Gram (24) re- 
ports its occurrence only once in a series of lOG cases. 
The contributory role of an underlying arteriosclerosis 
poses another problem. Despite the fact that one of 
our two cases of perforation was in a patient aged 41, 
it is interesting to note that in our entire Sleulen- 
gracht series there were only four patients in the 
arteriosclerotic age group (i. e., above 50) and, of 
these, one showed this added complication. Further- 
more, the one perforation observed in our control 
group occurred in a patient of 6G. Although these 
facts do not warrant drawing definite conclusions, par- 
ticularly in view of the small number of cases studied, 
they nevertheless indicate the need for further careful 
obseiTations in this direction. 

The rationale of Meulengracht’s early feedings is 
further supported by certain interesting e-xperimental 
work on the physiology of the stomach. It has long 
been taught that the empty stomach is least active 


and thus aids in clotting and healing at the site of the 
hemorrhage. However, the studies carried out by 
Oline Christianson (29a, b) in 1931 indicate that the 
reverse is the case. Working with human subjects, 
she introduced into the stomach an inflatable balloon 
connected to a manometer and obtained gastrographs. 
She found that the empty,^ or nearly empty, stomach 
is alternately at rest and in a state of forceful con- 
traction. On the other hand, the fairly well-filled 
stomach is at all times relatively inactive. Continuous 
contraction waves in the latter are much weaker than 
those in the empty stomach, and the greater the food 
content, the longer are the periods of rest. 

The advisability of the use of alkaline powders, 
along %vith the feedings, is borne out by the experi- 
mental work of Hunter (30). In 1928, he demon- 
strated that the clotting time of human blood is 
markedly prolonged when treated with gastric juice. 
The previous addition of soda bicarbonate lessens ap- 
preciably this action of the gastric juice. 

Of general interest in the consideration of hemor- 
rhage from peptic ulcer is the matter of the duration 
of the active bleeding. In the past most clinicians 
have used as criteria not only the general condition of 
the patient, blood picture, blood pressure and pulse, 
but also the presence of blood in the stool. To rely 
upon the disappearance of occult blood as an indication 
of cessation of hemorrhage is apparently based upon 
a mistaken concept. The ingenious experiments per- 
formed by Hesser (11b) in 1934 throw a new and 
interesting light on the subject. In a series of 72 
bleeding ulcer patients, he found, using the Weber 
test, that the stools became negative for occult blood 
in anywhere from a few days to six weeks, and tabu- 
lated his results as follows: 

Number of Days After Admission 0-7 8-14 15-21 22-28 29-35 36-42 
Wober Negative: Number of Cases 6 24 31 5 5 2 

Usually occult blood persisted several days to a 
week after evidence of gross blood in the stool had 
disappeared. In order to determine the motility of the 
colon in bleeding ulcer cases, he then fed two to four 
tablespoonsful of 20 per cent barium sulphate sus- 
pension in water to a group of 54 bleeding patients 
directly after admission. Stool examinations for 
barium were done daily, and showed that for the most 
part it required 8 to 21 days for the passage of all of 
the barium, but sometimes as long as 42 days. These 
findings are shown below; 

Number of Days After Admission 0-7 8-14 15-20 21-28 29-35 36-42 
Barium Negative: Number of Cases 8 26 15 2 1 2 

Of especial interest is the fact that simultaneous 
examination of the stools for blood and barium showed 
almost parallel results. Hesser concluded logically that 
the continued presence of blood in the stool w’as due 
to delayed motility of the colon rather than to per- 
sistent bleeding or oozing. Only where blood was 
present for any length of time after barium had com- 
pletely disappeared from the stool did he feel justified 
in assuming that bleeding had been prolonged. 

No discussion of the treatment of bleeding ulcers 
can be complete without some reference to the claims 
made by the proponents of surgical intervention. 
Opmions vary as to the value of this procedure. All 
agree that the vast majority of cases can be adequately 
handled medically, some even going so far as to reject 
the use of surgeiT completely (Witts (26)). Most 
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authors admit that a certain small percentage (ac- 
cording to Lahey (31) and Emery and Monroe (0), 5 
per cent) of these cases mtU fare poorly under any 
form of treatment. The ability to recognize early 
these apparently hopeless cases is a point in dispute. 
Tidy (16) states that such patients present a clinical 
picture by which they can be readily distinguished. We 
cannot subscribe to this view but rather feel, with 
Emery and Jlonroe, that the suggested criteria for 
their recognition are inadequate. 

CONCLUSIONS 

1. The results obtained in a series of 21 cases of 
bleeding peptic ulcer treated with the Meulengrachl 
regime are presented. These are compared with a 
control group of 72 cases treated with the older "star- 
vation-Sippy” method. 

2. Jlortality statistics of all cases treated with the 
Meulengracht regime, thus far reported in the liter- 
ature, are pre.sentcd. These are compared with similar 


statistics for the older methods of treatment. 

3. The mortality rate in the Meulengracht series 
was 4.7G per cent. This is a decided improvement over 
the 11,1 per cent mortality in the control group. 

4. The patients receiving early liberal .feedings 
manifested a well-being not noted in those under the 
older method of treatment. 

5. The average period of hospitalization was not 
decreased under the IMculengracht regime. 

G. Two of our 21 cases (9.5 per cent) wore further 
complicated by the occurrence of perforation, whereas 
this occurred in only one patient in our control series 
(1.4 per cent). The possible role played by the in- 
creased feedings is considered. 

We acknowledge with thanks the graciou.'noss of those 
members of the Attending Staff who permitted us to in- 
clude their cases, both private and service, in this report. 
We arc indebted to Dr. I. W. Held for his encouragement 
and suggestions. 
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Functional Bowel Disturbance and Milk Allergy — Bedside Diagnosis’ 


isy 

LEONARD CARDON, M.D.t 

CHICAGO. ILLINOIS 


T he role of allergy to food in the causation of ab- 
dominal distress and disturbance in the function of 
the gastro-intestinal tract has been amply elucidated 
in the medical literature (1). It has been pointed out 
that such food allergy is a frequent and important 
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School. 

tAttcndinR Physician Cook County Hospital. AsEociatc Attending Phy- 
sician XIount Sinai Hospital. ChicaRo, III, 
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factor in the syndrome of the spastic colon; and that 
recognition and removal of the exact food offender 
often results in spectacular relief of the acute and 
chronic bowel symptoms which are part of this svm- 
drome. In spite of this the diagnosis of food allergy 
of the colon is still too often overlooked. 

The reason for this may be assumed to be twofold. 
First, the possibility of food allergj’ does not even 
enter the physician’s mind. That the physician be 
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constantly aware of the possibility of the presence of 
food allergy is considerable assurance that it will be 
recognized when present. This happy state of affairs 
is often only reached when he himself has gone through 
a distressing personal experience with his own spastic 
colon, and after long travail and ineffective sympto- 
matic treatment, Anally, often accidentally, becomes 
aware that he is allergic to a certain food, and by its 
removal obtain dramatic and complete relief. One can 
be sure that such a physician will always remain 
“food-allergy conscious” in his analysis of obscure 
bowel distress. 

However, even when the possibility that food allergy 
may be the cause of an otherwise unexplainable colonic 
disorder enters the physician’s mind, the diagnosis 
may nevertheless be approached with subconscious 
trepidation, because it brings to his mind the exten- 
sive, time consuming, and costly armamentarium of 
allergic diagnosis (skin testing, elimination diets, food 
diaries) ; or even the necessity of the complete trans- 
fer of the patient, often after an already extensive and 
costly general and gastro-intestinal workup, to the 
specialist in allergy, with no assurance that when all 
is said and done, the diagnosis will be substantiated, 
the offending food or foods found, or therapeutic 
beneAt obtained. The orthodox and all inclusive diag- 
nosis of spastic colon, and its orthodox, even if in- 
effectual, treatment by rest, heat, anti-spasmodics and 
“bland” diet (often made up mostly or entirely of the 
unsuspected cause of the disorder e.g. milk) then 
serves as a welcome haven to the harassed diagnosti- 
cian, and the disturbing thoughts of allergy are only 
too readily dismissed. The demonstration that at least 
in one group of cases caused by a common allergen, 
namely, milk and its derivatives, and comprising a 
' considerable portion of the total cases of colonic food 
allergy, the diagnosis may be one of such simplicity 
as to be practically a bedside one, might tend to allay 
such appi’ehension and make this diagnosis one more 
generally considered. This forms the primary object 
of the present communication. 


The position of milk allergy is unique in that Arst, 
it occurs i-elatively frequently, so that it is the cause 
of a considerable percentage of the total cases of food 
allergy. Milk is one of the three commonest food 
allergens, being second in frequency to wheat and equal 
in incidence to egg. In a series of 175 cases of food 
allergy Rowe (lb) found 57% due to wheat, 31% to 
milk and 35% to egg, the overlapping Agures being 
due to multiple sensitization in some of the patients. 
Alvarez (2) in a group of 500 cases of abdominal dis- 


tress due to food allergens found 26% due to milk, 
cream and ice cream, and another 5% due to cheese. 
Secondly, its diagnosis can often be made a simple 
office or bedside one, because (in contrast to the case 
where egg or wheat are the allergic agents) of the 
readiness with which milk products can be elimi- 
nated from the diet, without necessitating complicated 
special diets or unusual food preparations. Further- 
more, milk products can temporarily be withdrawm 
without inconvenience to the adult patient, and with- 
out interfering with any other diagnostic or thera- 
peutic procedure one may wish to do at the same time 
Often the therapeutic test of milk abstinence results 
m such dramatic relief that the diagnosis becomes 
obvious while these other procedures are in progress 
Repeated periods of ingestion and abstinence then 


with reproduction and relief of symptoms respectively, 
make the conclusion certain. It goes without saying, 
of course, that ail diagnostic procedures required to 
rule out a possible organic gastro-intestinal lesion 
must be carried out. , ^ 

The symptoms of food allergy as related to the 
bowel, are most often those of excessive motor and 
secretory hyperactivity characteristic of the so-called 
“spastic colon,” namely borboiygmi, abdominal cramps 
and diarrhea of watery or mucus stools. However, 
there are certain symptoms which should especially 
arouse suspicion of an allergic etiology; to such an 
extent indeed that they might well be labelled trade 
marks of food allergy of the bowel. The recurrence of 
attacks of severe abdominal cramps, due to intestinal 
spasm, occurring especially shortly after meals, and 
associated with the explosive expulsion of large mushy 
or liquid, foul smelling brown to yellow stools, in 
which round coin-like gobs of mucus Aoat, followed at 
frequent intervals by further watery evacuations, are 
especially characteristic. The cramps may be intensely 
painful, often causing the patient to double up, but 
where the desire for evacuation cannot be complied 
with at once, and an intense voluntary effort is made 
to overcome this desire and keep the anal sphincter 
closed, the spasm will often subside completely, only 
to recur after a variable period of minutes with the 
same or increased intensity ; and this may be repeated 
several times until evacuation Anally occurs. Again, a 
single evacuation though seemingly complete and pro- 
ductive of great temporary relief, is followed by re- 
peated spasms and further liquid evacuations usually 
of lesser amount until Anally the bowel is quieted. 
With repeated evacuations tenesmus is frequent, and 
the anal canal feels raw and irritated. Where the in- 
gested irritant is frequently taken, even with every 
meal, the sense of abdominal discomfoi-t and intestinal 
unrest is more or less continually present, interspersed 
with periods of intense spasms described above. 
Constant daily diarrhea and tenesmus are present, and 
the sleep is often disturbed several times a night by 
the characteristic spasmodic cramps and evacuations. 
A symptom-free interval from the time of arising in 
the morning to breakfast frequently occurs and is very 
characteristic; it is due, no doubt, to the period of 
abstinence from the causative food during sleep. In 
the more prolonged cases, gross blood may appear in 
the stool, usually in the form of blood stained or 
grossly bloody gobs of mucus, and of course this is 
usually a matter of grave concern to the patient and 
physician. Where this occurs proctoscopic examination 
may reveal hemorrhagic spots in the mucosa, oi', as in 
one of the cases here reported, small superAcial ulcers. 

Where these symptoms are recognized as being sus- 
picious of an allergic colitis, a personal and familial 
history directed toward other allergic manifestations, 
such as asthma, hay fever, or food allergy may be 
conArmatory and illuminating. 

The question of the justiAcation for the allergic in- 
terpretation of every case of milk intolerance may be 
raised. May we not be dealing merely with an intoler- 
ance due to the presence of substances with cathartic 
or irritant properties of a pharmacological nature, 
such as, for instance are commonly assumed to be 
present in prunes, Ags and rhubarb? This objection 
however, does not apply with equal force to the case of 
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milk intolerance, where the experimental and clinical 
basis for the allergic mechanism has been firmly laid; 
even to tlic point of the demonstration of specific sensi- 
tivity to certain of the four proteins present in milk, 
and of til"' presence of unaltered milk proteins in the 
blood and urine of sensitized persons, by immunolo- 
gical methods (3). The following clinical observations 
are also of importance in this connection. There is 
frequently present a marked personal and familial 
allergic history. Sensitivity to minute amounts of 
milk often develops where large amounts had been 
previously well tolerated. There is often a latent period 
of sensitization, during which no milk at all may have 
been taken, between a period of overindulgence and 
tile time of the actual manifestation of symptoms. 
There may be present a diseased or ulcerated stomach 
or bowel during the period of sensitization, with a 
consequently increased permeability of their wall for 
unchanged milk protein; this combination of ulcer- 
ation and exce.ssive milk inge.stion. as factors in in- 
ducing milk sensitivity, is often met with in the treat- 
ment of peptic ulcer by the Sippy regime. Occasion.ally 
the intolerance develops following parenteral injection 
of milk. And finally, well recognized allergic symptoms, 
such as bronchial asthma, liyperesthetic rhinitis, urti- 
caria, migraine, or eczema may appear simultaneously 
with the gastro-intestinal symptoms following a single 
milk ingestion. These considerations strongly support 
the allergic interpretation of milk intolerance, and 
))!ace the burden of proof on those who question this 
interpretation. 

Case 1. S. R., a inwj’cr, 30 yo<ns of age, gave a hi.story 
of the sudden development of intestinal s.vmptoms .six 
months prcviou.sly, following a period of great emotional 
strain, and shock, considornblo alcoholic and dietary in- 
di.scretion, and little sleep. Tiicsc consisted of daily at- 
tacks of mild, to excruciatingly severe, spasmodic cramps 
associated v.dth frequent bowel movements, soft but not 
watery in character, and such marked urgency of defeca- 
tion, that the patient would often be forced to abandon 
his automobile in the middle of a busy street and hurry to 
a lavatory. He had noticed no relation to tlic ingestion of 
any particular food, although the symptoms were aggra- 
vated shortly after meals. A symptom-free period usually 
occurred from the time of awakening in the morning 
until breakfast. He had seen no mucus or blood in the 
stools. He had had a complete medical workup elsewhere, 
which included physical examination, blood Kahn, blood 
cbemistr.v, complete blood count, urine, basal metabolic 
rale, electrocardiogram. X-ray of the chest, gastvo-intesti- 
nal X-ray, Graham Cole visualization of the gall bladder, 
many stool examinations, and proctoscopic examination of 
the lower bowel. Of these the only noteworthy findings 
were; a basal metabolic rate of — 7, — 13, and — 177r. The 
stools had revealed no amoebae or cysts; a -r- t-+-l- benzi- 
dine occurred in many but negative reactions were also re- 
ported. The gastro-intestinal X-ray revealed a spastic de- 
scending colon. The proctoscopic examination revealed 
hemorrhagic spots in the mucosa of tlic rectum and sig- 
moid. After the routine treatment for “spastic bowel” was 
of no avail, the patient bad been subjected to a scries of 
injections of emetine hydrochloride and had also taken 
carbarsone by mouth as a therapeutic test for amoebic 
dysentery, all to no avail. Thyroid extract had also been 
taken without relief. He was advised to go on a vacation, 
which he did for a period of five weeks, but returned with 
the same bowel complaints, although his general health 
improved. 

The symptomatology was highly suspicious of an allergic 
condition of the bowel. With this in mind the following 
family histoi'y was then available. An uncle (E. R., see 


next case) has been found by the present e.xaminer to 
have a bowel allergy to milk. A niece has asthma and hay 
fever and has been sensitive to various foods almo.st from 
birth. An aunt and cousin have hyperosthetic rhinitis, 
which in llie cousin has been definitely proven to bo caused 
by wheat and citrus fruits. This same cousin after several 
atypical attacks of right lower quadrant abdominal pains, 
had an appendectomy; only a peri-appendicitis was found 
and the appendix was found infiltrated with cosinophilcs, 
on microscopic examination. Another cousin (L. C. below) 
is also highly sensitive to milk, the ingestion of which 
causes severe cramps and diarrhea. 

Physical examination revealed only a tender sigmoid. 
An EwnUl test meal revealed free acid 50 total 75. A stool 
was brown, mushy and showed ph. G.O, faintly positive 
benzidine test for occult blood, no amoebae, cysts or para- 
sites, BO'/n Gram -j- flora, and an occasional meat fibre; a 
milk culture for the Welch bacillus (a test of value in 
fermentative diarrhea) was negative. 

The daily occurrence of the symptoms suggested that 
some common allergen was at fault. Because it was the 
casie.st to eliminate from the diet, milk and dairy pro- 
ducts were conrpletcly prohibited temporarily. The symp- 
toms immediately disappeared, and after six months of 
almost daily distro.ss the patient at once experienced dra- 
matic relief. Repeated trial of ingestion of milk always 
caused recurrence of the trouble, abstinence always caused 
complete relief, thus leaving no doubt as to the etiology of 
the condition. 

Ca.se 2. E. R. (an uncle of patient prc.scnted as Case 1) 
35 years old. was scon in lOSi complaining of occasional 
heartburn and belching, not relieved by soda, for 15 years. 
He passed much flatus. Two days previously he had in- 
gested n chocolate bar and a glass of milk, and the rest of 
the day had severe cramps and liiarrhca. On the day of 
examination he felt well. Examination revealed only a 
distended and tympanitic abdomen. Stool examination re- 
vealed nothing pertinent, and a ga.strn-inte.stinal X-ray 
examination was refused at the time. Abstinence from 
milk relieved ail sj-mpfoms. 

He was seen again in 1937 at which tin;e he complained 
of n recurrence of genernlized spasmodic attacks of ab- 
dominal cramps associated with loose stools containing 
mucus but no blood. On awakening in the morning he felt 
well, but sj-mptoms occurred soon after breakfast. He 
stated that milk acted as n cathartic on him, and he had 
been avoiding it since Inst scon, but ho ate butter, sweet 
cream and cheese. Examination again revealed only a dis- 
tended tympanitic abdomen. A gastro-intestinal X-ray 
study revealed only a spastic descending colon. Ho was 
advised to eliminate all dairy products temporarily. All 
symptoms immediately disappeared. By subsequent trial 
and error he found thnt if in addition to milk he avoided 
also cheese and cream and ate only minimal amounts of 
butter he was sjunplom free. With these restrictions he 
has been symptom free since. He has been supplied with 
a source of Vitamin A and calcium. 

Case 3. S. J., a man 44 year.s old, was seen at his home 
where ho was bedridden with abdominal cramps, occasional 
diarrhea, and vomiting. His sjTnptoms dated back one 
month, when because of gastro-intestinal upset ho had 
been placed on a milk and cream diet. Various diagnostic 
measures and treatments having been to no avail, an ap- 
pendectomy had been advised, and in expectation of this 
the patient had cancelled a position which he had been 
about to accept in a distant city. Examination revealed 
an anxious individual with moderate abdominal distension, 
and with a generally tender colon. On being questioned 
about his diet, the patient stated that because of his ab- 
dominal complaints his medical advisors had prohibited 
anything but milk and cream. On further questioning as 
to previous effects of milk he stated thnt he had habitually 
used milk as a cathartic. The patient was advised that 
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stopping his “cathartic” might cause his cramps to disap- 
pear, and indeed such proved to be the case. The Patient 
left the city to take the position which had been offered 
him. In a letter four months later he stated that he had 
no symptoms as long: as he avoided milk. Ingestion of milk 
always causes recurrences of his symptoms. 

Case 4. L. C., a man 30 years of age, presented a more 
or less typical history of a duodenal ulcer which was con- 
firmed on X-ray examination. Symptoms were relieved on 
the Sippy diet with hourly milk and cream feedings. How- 
ever, severe spasmodic abdominal cramps and diarrhea, 
often explosive in nature, of soft to watery stools con- 
taining gobs of mucus, occurred almost daily, and often at 
night, disturbing the patient’s rest. Grossly bloody gobs of 
mucus began to appear. Gastro-intestinal X-ray exami- 
nation revealed the duodenal lesion, spastic colon, and a 
spasm of the cecum which at first was considered to be an 
organic lesion; exploratory laporotomy was advised but 
refused. Proctoscopic examination revealed two super- 
ficial tiny ulcers in the rectum. Cultures and smears were 
negative for amoebae or other infectious agents. After 
several months of these symptoms the patient stopped 
taking milk and cream, with immediate and dramatic 
cessation of his colonic symptoms. By trial and error it 
was subsequently found that he could tolerate small 
amounts of butter, cream and cheese but ingestion of milk 
always caused intense abdominal cramps and diarrhea. He 
also discovered that raw apple, tomato and peach repro- 
duced the symptoms even if minute amounts of these foods 
were taken. Five years later the patient is well nourished 
and symptom free, as long as he avoids the food he knows 
he is allergic to. The stool contains no occult blood. 

Case 5. Mrs. L. B. was known to have chronic rheumatic 
heart disease and mitral stenosis for at least the past 15 
years. For the past two years she had been bedridden be- 
cause of fatigue and dyspnea on exertion, incidental to 
marked pulmonary passive congestion. Congestion of the 
abdominal viscera caused marked dyspepsia, so that the 
patient voluntarily restricted her diet mainly to milk. For 
the past four "weeks she had been experiencing abdominal 
cramps which occurred only after meals and were absent 
in the morning before breakfast. At first these were con- 
sidered as being another evidence of the dyspepsia due to 
the passive congestion of the viscera, until the predomi- 
nant role of milk in the patient’s diet was realized. As a 
therapeutic test, milk -was stopped, and a mixture of cream 
and water was substituted. 'The symptoms disappeared, 
but the patient so missed her milk that she frequently re- 
turned to it, each time with recurrence of cramps, so that 
she was herself finally convinced of the association, and 
stopped the use of milk completely. 

COMMENT 

The bedside character of the diagnosis, as well as 
the method of arriving at it, are well illustrated in 
these cases. It is necessai'y to constantly keep in mind 
the frequency of milk allergy of the bowel, and to be 
on the alert to recognize the symptoms which charac- 
terize it. The suspicion of its presence may be 
strengthened by a careful investigation of the history 
for personal or familial allergic manifestations. This 
suspicion however slight, may then be readily con- 
fimed or disproved, by merely prohibiting the use of 
milk and milk products for a period of several days ; 
in most cases relief of symptoms is experienced within 
twelve hours, but the period of abstinence should be 
prolonged to several days for certainty. Elimination 
• of milk products can usually be accomplished without 
hardship to the patient, but where for certain reasons 
milk forms the greater part of the diet and the patient 
IS not sympathetic to its removal, it may be necessaiw 
to compromise by substituting a mixture of cream and 


water. This is effective w’here the sensitivity to milk 
is relatively mild so that the^small amount of soluble 
milk proteins remaining in the cream is not sufficient 
to cause symptoms. The relief of symptoms by the 
withdrawal of milk, and their reproduction by its in- 
gestion confirms the diagnosis clinically. The paia- 
phemalia of 'the allergist, valuable as these may be 
elsew'here, are here completely dispensed with. 

The frequency and importance of the symptom-free 
interval before breakfast in the diagnosis of food 
allergy of the bowel has already been mentioned and is 
w'ell illustrated in the case histories presented; to my 
knowledge it has not previously been stressed else- 
where. From the explanation given for its occurrence 
(namely that is due to the period of abstinence from 
the irritating food during sleep) it is apparent that it 
may not be invariably present, even in the same indi- 
vidual. A transient period of heightened susceptibility, 
or an unusually large dose of the allergen taken the 
previous evening, may cause persistence of symptoms 
through the next morning even in the period before 
breakfast. Nevertheless the occurrence of this matinal 
symptom-free interval is highly characteristic. 

The interpretation of the results of the withdrawal 
and ingestion of milk products depends to a cei'tain 
degree on a knowledge of certain peculiarities of milk 
sensitivity. These peculiarities also determine how 
drastic the elimination of milk and its derivatives shall 
be therapeutically, in a case where the diagnosis is 
established. 

The degree of sensitivity varies. The most highly 
sensitive individuals do not tolerate the minute 
amounts of the soluble milk proteins present in cream, 
cheese, and even butter which contains the least. 
Patients with a lesser degree of sensitivity may toler- 
ate small amounts of cream, cheese and butter, w'hile 
others may tolerate butter, but not cheese or cream. 
The least sensitive patients may take boiled, evapo- 
rated, or dried milks, and some even small quantities 
of raw milk and ice creams containing milk. One form 
of cheese may be well tolerated in a given individual 
and another cause the characteristic symptoms, pre- 
sumably due to differences in methods of manufacture, 
degree of washing and aging. The irritation produced 
by milk may in a few cases be a cumulative one; one 
ingestion of milk may be innocuous but repeated daily 
intake may produce a degree of irritation of the bowel 
which prohibits even a lesser amount of milk than 
could be tolerated at the outset. 

The length of the period after a single intake of 
milk before symptoms appear is variable and inversely 
proportional to the degree of sensitivity and the 
amount of milk consumed; symptoms may appear 
within a few minutes or may be delayed for 12 to 24 
hours. The duration of symptoms following a single 
ingestion is likewise variable and directly proportional 
to the degree of sensitivity and the amount of allergen 
ingested; it may vary from one or two to 24 or 36 
hours. Where the bowel is already irritable for any 
reason, for instance, because of the recent consump- 
tion of another allergen or some other type of irritant, 
it may then prove intolerant to an amount of milk 
ordinarily well tolerated. The theoretical basis of the 
entire subject of milk sensitivity is treated in detail 
m the fundamental contribution of Eatner (3) ; the 
question of the possibility of direct sensitivity to the 
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insoluble protein, casein, is taken up in his paper ami 
in the discussion which follows it. 

In Case 4 the point is illustrated that the elimination 
of the more serious ofTendinfr food, with relief of the 
chronic gastro-intestinai distress, permits the dis- 
covery of less commonly invested irritants, by the 
more spoi-adic character of the abdominal symptoms 
they elicit, because of their less frequent occuri'ence in 
the diet. Indeed, the patient once having been made 
allergy conscious will himself look for and discover 
foods that he cannot tolerate. This of course occurs 
more or less commonly where no medical advice has 
been sought for. 3Iany lay people come to the phy- 
sician with the information that this or that food does 
not agree with them. It is well to remember that the 
most succinct and ancient definition of allergy — “one 
man’s meat is another man’s poison" (definitely imply- 
ing individual idiosyncracj’) — wa.s probably formu- 
lated not by a physician but by a lay person. 

The symptoms due to milk allergy may ari.se acci- 
dentally, as illustrated in Case 5, in the course of some 
chronic di.sen.se which may itself be characterized at 
time.s by the same type of .symptoms, .so that these .are 
interpreted as being due to the basic disease, and the 
true state of affairs, namely a coincidental develop- 
ment of allergy to milk, rem.ains obscure for a long 
time, and may never be recognized. Mackie (4) h.as 
recently reported cases of chronic ulcerative colitis in 
which .symptoms of pain, diarrhea and bleeding were 
ameliorated by the withdrawal of milk from the diet 
and aggravated by its ingestion. Two interpretations 
are implied. The constant irritation of an unrecog- 
nized milk allergy might lead to a state of chronic 
bowel ulceration; this is, at present, a matter of .some 
speculation. The state of milk allergy may be acci- 
dentally superimposed on and help perpetuate a chronic 
ulcerative colitis; this view would seem, a.s yet, to be 
the one more readily to be accepted, and would place 
these cases in the same category as that of the last 
case here reported, namely a functional bowel disturb- 
ance superimposed on a chronic organic disease, in 
this case of the bowel itself. 

It is interesting to note the occurrence of milk 
allergy of the bowel in three members of one family. 


in this series of cases. However, in several other 
highly allergic members of the same family, (cited in 
Case 1), allergy to milk is not at all present. 

SUJIJIARY AND CONCLUSIONS 

1. Food allergy is a more common cause of 
functional bowel disturbance and spastic colon than is 
generally appreciated. 

2. Milk is one of the more common allergens re- 
.sponsible for such colonic food allergy, accounting for 
about 25Cr of the case.s. 

3. Milk allergy can be more readily recognized or 
e.Kcluded by simple trial and error method than other 
common food allergens (e.g. wheat or egg) because it 
is more easily eliminated from the diet, 'The diagnosis 
therefore may often be made a simple oflice or bedside 
one. 

4. A .symptom-free interval, in the jicriod botiveon 
arising in the morning and the ingestion of breakfet, 
frequently occurs, and is of importance in the diag- 
nosis of colonic food allergy. 

5. The recognition of the allergic nature of certain 
bowel di.sturbances, may prevent serious diagnostic 
errors, and unncce.ssary, often dangerous, raedic.nl and 
surgical procedures. 

G. The physician should bo “allergy conscious,” in 
his inve.slipation of obscure bowel disturbances. 

7. Organic disen.se of the gnstro-intestinal tract 
should alw.nys bo ruled out by appropriate diagnostic 
procedure.s; however, organic disease and allergic 
functional disturbance may coe.vist. 
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I N previous papers (1. 2), we have shown that the 
quantity of bile secreted thi-ough a total external 
biliary fistula by a cholecystectomized healthy female 
having an apparently normal liver remains constant 
and can be reproduced at will under basic conditions. 
It was further shown that orally administered high 
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carbohydrate diet did not apparently stimulate bile 
secretion when no bile was returned to the patient. 
When bile was returned, there still was no increase in 
bile .secretion that could be interpreted as duo to the 
carbohydrate of the diet. 

Inasmuch as the intravenous administr.ition of 
glucose and saline solutions is a very widely used 
surgical therapeutic procedure, and is also used in a 
wide variety of non-surgical diseases, especially in- 
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Graph 1. Effect of intravenous saline and glucose on 
secretion of liver bile. Note sharp depression in bile flow 
induced by 125 gms. of glucose (50% solution), with re- 
turn to starvation level in 2 hours after injection. The 
other solutions had no effect on bile secretion. 

volving the liver, it was deemed advisable to determine 
the effects of such solutions on the hourly flow of bile 
in our subject. The most commonly used solutions 
are normal saline, 5% glucose in normal saline, 5% 
aqueous solution of glucose, and 50% aqueous glucose. 
These solutions were used in the quantity ordinarilj' 
employed in practice. 

Procedure. At the time of the experiments, the 
patient weighed 56.8 kgms. As in previous experi- 
ments, the patient’s food intake was progressively de- 
creased for a week prior to the experimental test day. 
No food whatever was administered on the day before 
the test day nor on the test day. A small amount of 
water was allowed by mouth. On the test day, the bile 
was collected at hourly intervals for three one hour 
periods. The following solutions were then injected 
intravenously: 600 cc. normal saline (osmotic pressure 
3.5 A), 500 cc. 5% aqueous glucose (osmotic pressure 
61.7A), 250 cc. 50% glucose (osmotic pressure 6.1 A), 
and 500 cc. 6% glucose in normal saline. In each 
instance the fistula bile was collected hourly for at 
least three hours following the injection, or until the 
bile flow had returned to the fasting level and re- 
mained at that level for at least one hour after it had 
reached that point, before another solution was ad- 
ministered. These injections were repeated, after a 
preliminary preparatorj’ period as outlined, on five 
different test days, the order of injection of the so- 
lutions being varied on each occasion. Such variation 
did not affect the quantity or rate of bile secreted. The 
results of a typical test day are recorded in Chart 1, 

It can readily be seen from the graph that neither 


normal saline nor 5% aqueous glucose or glucose m 
saline, used in 500 cc. quantities as is usual in single- 
injection surgical practice, has any effect upon the 
rate or quantity of bile secretion. The administration 
of a 50% glucose solution, however, depresses the 
quantity of bile secreted by about fifty per cent in 
about one hour from the time of injection, the bile 
flow returning to the fasting level in two hours from 
the injection and remaining thereafter at this level. 

From these experiments it appeared that the only 
factor altered that might explain the depression in bile 
flow noted with the 50% glucose was the total quantity 
of glucose administered. Woodyatt, Sansum and Wilder 
(3) had shown that 63 grams of glucose, intravenously 
injected, could be absorbed by a man of 70 kilograms 
without resulting glycosuria. In our experiments, 
glycosuria did not appear when 25 grams of glucose 
(5% solution) were injected, but did appear when 125 
grams (50% solution) were given. It was postulated 
by us, then, that the glycogenetic function of the liver 
had been overloaded and that thereby its bile-pro- 
ducing function had been depressed. That a reciprocal 
relation between these two functions exists was sug- 
gested, on anatomical grounds, by Forsgren (4). If 
this were the mechanism involved in the depression of 
bile flow noted in our experiments, it was further 
postulated that the intravenous injection of a non- 
metabolizable sugar, such as xylose, which, so far as 
is known, cannot be stored in the human body (5), 
should cause no change in the quantity or rate of bile 
secretion. The following experiments were carried out 
on our patient to test these postulates, as well as to 
note the diurnal cyclic bile-glycogen forming I’elation- 
ship suggested by Forsgren (4). 

Procedure. After a preparatory starvation period 
as in our previous experiments, the bile was collected 
from the fistula at two or three half-hourly intervals. 
A blood sugar determination (Polin-Wu method) was 
done, following which 250 cc. of 50% aqueous solution 
of glucose (125 gms.) was injected intravenously, the 
injection being begun at 10:30 a. m. and being com- 
pleted at 10:50 a. m. At half hourly intervals from 
10:30 a. m. the fistula bile was collected and measured, 
the urinary bladder was completely emptied per cathe- 
ter, and venous blood was taken for blood glucose de- 
termination. Quantitative urinary glucose determi- 
nations were made on the individual specimens. 

Again, on another test day, after similar prepa- 
ration, 250 cc. of 50% aqueous solution of glucose was 
intravenously injected, the injection being begun at 
10 :30 p. m. and being completed at 10 :50 p. m. Similar 
bile, blood and urine determinations as in the previous 
experiment were made. 

On still another test daj>-, after similar preparation 
as above, 250 cc. of 50% aqueous solutions of xylose 
(C. P.— Eimer & Amend Co., New York City) was in- 
jected intravenously at 10:30 a. m. Bile, blood and 
urine determinations were made, the sugar determi- 
nations in this instance being those for xylose by the 
method of Folin and Svedberg (6) as modified by 
Somogyi (7) and Hiller, Linder and Van Slyke.CS). 
Pre-injection blood and urine glucose determinations 
were performed. 
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Graph 2. Effect on bile secretion and relation to blood 
sugar or blood xylose level produced by intravenous in- 
jection of 125 gm. of glucose at mid-day (solid line) and 
at midnight (dotted line) and by 125 gm. of xylose (broken 
line) . Note that xylose has no effect on bile secretion and 
that a similar amount of glucose depresses bile flow by 
about 50fc regardless of time of administration. Note also 
the peak of the blood sugar curves half hour before the 
maximal depression of bile flow. 

In the case of the xylose experiment, the blood sugar 
curve represents xylose values, in the others glucose. (See 
Tables I, 11, III). 

The results of these determinations are recorded in 
Tables I, II and III, and graphically in Chart 2. 

DISCUSSION 

It has been suggested in recent years that a relation- 
ship exists between the glycemic function of the liver 
and biliary tract disease (9). It has further been 
shown that the blood glucose level can be altered ex- 
perimentally in animals by the injection of bile salts 
or acids (10, 11), and that glycogen formation by the 
liver can be enhanced by the oral administration of 
bile salts (12). So far as we could find, the only sug- 
gestion that bile flow can be modified under the in- 
fluence of glucose injections was made by Kocour arid 
Ivy (13), who, like ourselves, found that the intra- 
venous injection of hypertonic glucose solution de- 
pressed the flow of fistula bile in a cholecystectomized 
dog. KTiile the concentration of the individual in- 
jections used by them was definitely lesser than ours 
(17.0% as against 50%), it will be noted by reference 
to Table VIII (cols. 3 and 4, 9 and 10) of their paper 


Table I 

Fistula bile, blood and urine glucose determinations on 
patient given 250 ee. of 50% glucose intravenously 
at 10:30 a. m. 


Time of 
Injection 

FisluJa 
Hiic In 
cc. 

BJootl 

Suprar 

(mfrm./lOO 

cc.) 

Cc. 

Urine 

r'o 

Glucose 

Kxn. 

Glucose 

Pfc-lniection 

hr. 

intervals) 

11, 11 ! 

» 95 

100 

0 

0 

hr. past- 
injection 

7 

500 



1 

1 hr. post- 
injection 

G 

SCO 

IGO 

5-5 i 

s.s 

I V‘ hr. post- 
injection 

n.2 

170 




2 hr. post- 
injection 

nj 

131 

; G35 

3.1 

ID.T 

2V- hr. post- 
injection 

12.0 


70 

1.5 

1.0 

hr. post- 
injection 

12,5 

02 

35 

v.f.t. 


•IH hr. post- 
injcction 

12.5 j 


30 

0 

0 


that only after the third such injection had been given 
(33 grams of glucose being given at each injection) 
did the bile flow diminish materially. These results 
suggest that in their experiments, as in ours, the 
quantity of glucose administered rather than its con- 
•centration in the injection is the factor responsible for 
the bile flow depression noted by them. 

Similarly, the discrepancy between the duration of 
depression in bile flow found by Kocour and Ivy, and 
by us, is more apparent than real. Examination of the 
above mentioned table shows that, from the time de- 
pression was noted, 18 hours elapsed until the return 
to the normal bile flow (cols. 9 and 10). In this in- 
stance, 105 grams of glucose had been administered to 
a dog of 11 kilos. Assuming the figures of IVoodyatt, 
Sansum and Wilder (3) to hold for dogs, this dog 
could have received 9.9 grams of glucose without re- 
sulting glycosuria. Compared, then, with the overload 
in our experiments (in which the absorbable amount 
of glucose was slightly more than doubled in relation 

Table III 

Fistula, bile, blood and urine xylose dctermhiafion on 
patient given 250 cc. of 50%, xylose intravenously 
at 10:30 a. m. 


Time of 
Injection 

Fistula 1 
Pile in 
cc. 

Blood 
Xyiose 1 
(mcm./TOO 
cc.) 

i 

cc. 

Urine 

Xylose 

cm. 

Xylose 

Pre-injection 

hr, 

intervals) 

10. 12, 12 

i 0 

F5 i 

0 ; 

0 

*4 hn post- 
injection 

12-0 

4i0 

fiO j 

2.5 1 

1.5 

1 hr. post- 
iniectinn 

13.5 

250 

! fi6 

4.0 

3.4 

hr. post- 
injection 

13.0 

‘'22 

i 2G0 

1 5.0 

15,0 

2 hr. PORt- 
iniection 

32.6 

105 

' 127 

! -1.5 

i 6.7 

hr. post- 
injection 

12.0 
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to the patient’s weight) , it is probable that a glycemic 
level was established by them which might, in effect, 
act as a continuous source of available glucose ot 
sufficient amount continuously to stimulate the glyco- 
genic function of the liver and depress its bile forming 
ability. Reference to columns 3 and 4 of the same 
table seems to bear out this possibility. In this dog 
105 grams of glucose were administered before the 
bile flow was depressed. An additional 35 grams was 
then injected. In spite of this procedure, the bile flow 
returned to the preinjection level in 18 hours after the 
glucose administration had been discontinued. In this 
dog, also, the glucose overload, compared with that 
in our case was, if one injection alone relative to 
weight is considered, as 4.1 is to 2.6 ; and, if the total 
quantity of glucose injected relative to the weight of the 
subject is the basis of comparison, it was 7.1 to 1. i.e., 

140 ferns, glucose j W CT s._ clU 5g^ _ Jjl experf- 

11 ksms. JfSros. 

ments the depression of bile flow lasted some two 
hours with a single injection, it is not surprising for 


Table II 

Fistula bile, blood and urine glucose determination on 
patient given 250 cc. of 50% glucose intravenously 
at 10:30 p. m. 


1 

Time of 
Injection 

1 

Fistula 
Biie in 
ec. 

Blood 
Sugar 1 
(mgm./lOO 
cc.) 

cc, 

1 

Urine 

Glucose 

1 

pm. 

Glucose 

Pre-injection 

hr. 

intervals) | 

i 

10. 11. 11 1 

112 

.. 

0 

0 

16 hr. rost- 
injection ' 

7 1 

571 

1 ; 

700 ' 

5.6 ^ 

38.5 

1 hr. post- 1 

injection 

1 

5 

312 

100 

6,6 

5.6 

IH hr. post- 
injection 

a 

22S 

25 

4.6 

1.1 

2 hr. Post- 
injection 

1 12 

. 108 

20 

3.8 

0.7 

2*4^ hr. post- 
injection 

12 


5 

2.9 

0.1 


Kocour and Ivy, working with repeated injections, to 
have obtained a depression of bile flow lasting con- 
stantly some 18 hours. 

As in their results, we found no bile flow depressive 
effects attributable to the water content of the so- 
lutions injected, nor were we able to note any depres- 
sion with changes in the osmotic pressures of the 
fluids administered or by the use of an electrolyte in 
the injection medium. That the depression in the bile 
flow was entirely attributable to an ovez-load of the 
glycogenic function of the liver is indicated, we be- 
lieve, by the complete absence of such an effect when 
a solution of a non-metabolizable sugar, xjiose, was 
injected identical in amount and concentration to that 
of the glucose solution giving rise to the depression 
noted. Parenthetically it may be noted that there were 
no untoward local or systemic effects as the results of 
the xylose injection. 


Our results further indicate that the rhythmic 
omrnal reciprocal relation between the glycogenic and 
bile secretory functions of the liver suggested by Foi-s- 


gren (4), Holmgren (14) and Agren, Wilander and 
Jorpes Q5) does not obtain, in the human, under 
strictly basal conditions. We were able quite as readily 
to depress the flow of bile at midnight when, according 
toForsgren, the glycogenic function should have been at 
its height and the glycogen content of the liver highest, 
as we were at noon when its glycogenic function should 
have been at its ebb, the glycogen content of the liver 
lowest, its bile content maximal. The difference in the 
amount of glucose excreted in the urine during the 
night test (46.0 grams) and that excreted during the 
day glucose test (28.5 grams) may be due to the un- 
avoidably greater activity of the patient during her 
waking hours by daj% even though in bed, and the 
consequent utilization of the 17.5 grams of glucose. 

Our experiments, as well as those of Kocour and Iv}% 
indicate that the depression in bile flow following the 
intravenous injection of glucose is a real, if transitory, 
phenomenon if solutions of sufficient concentration to 
overload the liver with their glucose content are used. 
Such solutions should be used with some caution where 
it is desired to maintain an uninterrupted flow of bile, 
as in post-choledochostomy cases, as well as in 
cases of liver disease with already depressed biliary 
function. 

SUMMARY 


1. Intravenous injection of hypertonic 50% glucose 
solution depresses the flow of fistula bile in a cholecys- 
tectomized individual. This depression is due to the 
large amount of glucose injected, with a consequent 
overload of the glycogenic function of the liver. It is 
not due to the concentration itself. 

2. Intravenous injection of a non-metabolizable 
sugar in amount and concentration identical with that 
of glucose causing a depression of flow of fistula bile 
brings about no such depression. 

3. It is suggested that glycogenic and bile secre- 
tory functions of the liver are reciprocally inter- 
related. This inter-relationship is not influenced in 
man by diurnal variations under basic conditions. 

4. It is suggested that lai'ge amounts of intra- 
venous glucose be used with caution in cases of liver 
disease with already altered biliary function and in 
such cases in which it is desirable to maintain con- 
tinued post-operative secretion. 

5. Neither the water content nor the osmotic 
pressure of intravenously injected solutions as ordi- 
narily utilized in clinical practice affects the flow of 
fistula bile. 

6. The presence of an electrolyte (isotonic saline) 
in a glucose solution does not affect liver bile se- 
cretion. 


1 . 




Jacobi, M.: This Journal, 6:183, 
I- C. ST,d Koent, E.: This Journal, 6:270. 
ml' '"■ J. A. M. A., 

B UT- 

?■ SomnU?'- 10:405, lok 

o V H- Uhcm., 75:33, 1927. 

ei7eit'iK£ ■ -I- BioL cw.. 

Arch. Int. Med., 56:1006 1935 
Mneda A : J Biochem„ 28:85. 193S. ’ ' 

ratewhi, C. : J. Biorhem., 21:55. 1935, 

21:111. 1935. 

14* TTnlmrrvaTi r A- C.; Atti. J. Phyffiol.. 122*325 1938 

ft* » * ^fschr. f. vttkr.^Tidt Forsch tq*qt ' ’ 

15. Asren. Wilander and 3orpes: 


2 . 

3. 


4. 


9. 

10 , 

11 . 

12 . 

13. 



Jour. D. D. 
Skitember, 1940 


Volume VII 
Number 9 


Secretory Studies in Whole Stomachs 

The Dilution Indicator Technique and its Precision Measures’^ 

Bi/ 

FRANKLIN HOLLANDER 
and 

JOSEPH GLICKSTEIN 

NEW YORK, NEW YORK 


A DILUTION INDICATOR in gastric analysis is a 
substance incorporated into the test-meal in known 
concentration for the purpose of determining quanti- 
tatively the proportions of secretion and test-meal 
present in each sample of gastric contents. The ratio 
of the indicator concentration in each sample to that 
in the test-meal itself yields the proportionate volume 
of the latter in the sample in question (see equation 
(1) below). By means of these propoi-tions the ob- 
served acid and chloride concentration vahtes for each 
specimen (i.e., the values commonly reported in gastric 
analyses) can be converted to corrected values, which 
represent the respecti%’e concentrations in the mixed 
.secretion undiluted by the test-meal. A dilution indi- 
cator can be similarly employed in gastric pouch ex- 
periments to study absorption or ionic interchange 
across the mucosa, as well as secretory phenomena. In 
our laboratory it has already proved to be valuable in 
demonstrating the occurrence of fluid absorption in 
the unoperated stomach. A simitar technique is being 
used by Visscher il940) in his studies on intestinal 
absorption in which the dilution indicator (or refer- 
ence substance, as he calls it) is Na„SO,, Since the 
time when JIathieu ( 189fl) first employed an emulsion 
of oil and gum in a test-meal of bread and tea, many 
substances have been used as dilution indicators, but 
none of them found udde acceptance until Lanz (1921) 
introduced phenolphthalein. Two years later Gorham 
1192?,) published experiments in which he used phenol 
red (phenolsulfonphthalein) for this same purpose. 
Since then, there have been reported a considerable 
number of clinical and experimental investigations 
based on one or the other of these dilution indicator's ; 
of these the most recent and extensive is contained in 
the series of papers by Wilhelmj and his associates 
(e.g., Wilhelmj, Neigus and Hill, 1933; Wilhelraj, 
Finegan and Baca, 1939). 

To be suitable for use as a dilution indicator, a 
substance must be (1) nontoxic, (2) not absorbed in 
the stomach, (3) not destroyed, precipitated, nor ab- 
sorbed by any constituent of the stomach contents, (4) 
of such a nature as not to interfere with acidity or 
other determinations, and (5) capable of analytical 
determination by a relatively simple procedure with a 
precision of at least one per cent. Of all the many 
substances which have been employed for this purpose, 
only phenolphthalein and phenol red have been used at 
all extensively, a fact which must be ascribed to the 
failure of all the others to meet the foregoing con- 
ditions. Even phenolphthalein, which seemed for a 
time to be better suited for the purpose than any other 

*Thi5 inralication was supports ip part by a eraat from the Friotl- 
sam Foundation. 
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substance, proved to be unsatisfactory because a con- 
siderable amount of it precipitates out of the test- 
meal when the latter is introduced into the stomach 
(Hollander, Fenner and Saltzman, 1937). 

Thus, of all the substances investigated, only phenol 
red is suitable as a dilution indicator. That it does 
not undergo gastric absorption in the dog was sug- 
gested by Wilhelmj et al (1933) on the basis of some 
indirect evidence; they also demonstrated that the 
indicator undergoes no chemical change in vitro when 
incubated with bile or with gastric juice at 37° C. for 
periods of six to forty-eight hours. In humans, we 
were able to demonstrate directly on the unoperated 
subject that there is no loss of phenol red from the 
stomach (either normal or diseased) in any way ex- 
cept by passage with the gastric contents into the duo- 
denum (Fenner, Hollander and Saltzman, 1988) ; this 
has I'ccently been confirmed by Shay, Gershon-Cohen 
and Fels (1939). The duration of these latter obser- 
vations was as long as a test-meal usually remains in 
the stomach, a maximum of three hours. Since it is 
our practice to use phenol red as a titrimeh'ic indicator 
for total acidity, its use ns a dilution indicator does 
not interfere with subsequent analytical procedures. 
Finall.v, we have developed a method of suitable re- 
liability and simplicity for the analytical determi- 
nation of phenol red in the presence of bile and protein 
suspensions (Hollander and Fenner, 1940). Hence, 
this substance satisfies all of the prerequisites for a 
dilution indicator enumerated above and there is no 
reason apparent at this time for its not being used 
either in fractional gastric analyses or in experiments 
involving fluid retention in isolated stomach pouches. 
Its use in intestinal experiments, however, i.s precluded 
by its absorbability in this portion of the digestix'e 
tract. 

In the course of our work with the dilution indicator 
method it has become apparent that, under certain 
conditions, the e.xperimental errors of the several ana- 
lytical procedures employed in this technique may be 
compounded in such a way as to yield errors of con- 
siderable magnitude in the final corrected concentra- 
tions. This may occur even though the reliability 
of the individual analytical methods (expressed as 
standard error) is never worse than 2 m.eq. per liter 
for the chloride and acidity titrations, nor 0.4 mg. per 
liter for the phenol red. Such a compounding of ana- 
lytical errors arises entirely from the arithmetical 
manipulation of the data and is inherent in the di- 
lution indicator technique itself. None of the previous 
workers appear to have been cognizant of these magni- 
fied errors, since we have been unable to find any 
mention of them in the literature. Consequently, 
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•vve are presenting a mathematical analysis of these 
several errors and a set of graphs to indicate then- 
actual magnitudes under a variety of experimental 
conditions. 

FORMULAE AND ERROR EQUATIONS 

Let P, and C, = the concentrations of phenol red 
and chloride (or acid) respectively in the test-meal 
(hereafter called the initial concentration); these are 
treated as parameters throughout. 

P„ and C„ = the concentrations of phenol red and 
chloride (or acid) respectively in any gastric sample 
(hereafter called the observed concentration). 

C, = the concentration of chloride (or acid) cor- 
rected for test-meal dilution, i.e., the calculated con- 
centration in the mixed secretion without the test- 
meal (hereafter called the corrected concentration). 

f, and f, = the proportions by volume of test-meal 
and mixed secretion respectively in the gastric sample; 
i.e., f, -f f, = 1. 

r. and £ = the precision measures of the analytical 
procedures for phenol red and chloride (or acid) re- 
spectively, determined as standard errors* and ex- 
pressed in units of concentration. These may be defined 
as the differentials of P« and C„ respectively, i.e., (dP„) 
and (dC„). 

[E:] = the experimental error in any calculated 
value, and is defined as the differential of this value. 
The nature of the calculated value is indicated by a 
suitable symbol following the colon inside the bracket; 
the analj-tical error causing [E:] is indicated by a 
superscript outside the bracket. 

Now, the values which are usually calculated in the 
course of an experiment are given by the following 
equations (see Addendum I for their derivation) : 


f. 


P„ 


f. = 


P, 

P. - P.. 


P. 


C, = 


C.f, 


f. 


( 1 ) 


( 2 ) 


(3) 


In a special situation where the test-meal contains 
none of the secretoi-j' constituent being inve.stigated 
C, = 0 and (3) becomes 

C. = (3a) 

These equations are actually the foi-mulae employed 
in our routine calculations of f,, f., and C.. The cor- 
responding error equations, i.e., formulae for the 
various [E:]-values, can now be derived from these 
equations and the definition of [E;]. The results oj 
such derivations (see Addendum II) are as follows; 

lOOn 


[E:f,]n 
[E;f.]:T=. 


P. 


P. 


P.(l-fO 

100 

P.f. 


(as per cent) (4), (4a 
■ (as per cent) (5), (5a 


which measure the errors in the proportions of test 
meal and of secretion due to the error in the phene 
red determination, and are expressed in terms of thes 
proportions (and also the percentage errors, which ar 


particularly useful when fi is used to calculate the 
volume of secretion contained in any sample of gastric 
contents). Also, 

tE.C.l..,_-Ly ,6, 

which represents the total error in any corrected con- 
centration value (C,) caused by the errors in determi- 
nation of chloride (or acid) and phenol red concen- 
trations. The values yielded by equation (6) are ex- 
pressed in terms of the same concentration unit as 
that employed for the corresponding C.-value, In the 
following analysis of the [E:] -values it must be re- 
membered that each of these corresponds to the 
standard deviation for a single determination of the 
derived function. 


RELIABILITY OF THE ANALYTICAL PRO- 
CEDURES INVOLVED IN THE DILUTION 
INDICATOR METHOD 

In order to utilize equations (4) through (6) in 
estimating the reliability of the several calculated 
values, it is essential that we possess precision 
measures of the analytical procedures for determining 
phenol red, chloride and acid concentration (i.e., for r. 
and e). Such precision measures are variously esti- 
mated in terms of average deviation, probable error, 
standard deviation, or range — all of which may be 
calculated from the actual errors observed in a series 
of determinations on solutions of known concentration. 
In the investigation of which this is a part, consistent 
use has been made of the standard deviation for a 
single determination (i.e., of the entire distribution) 
represented by c. 

For the errors in the phenol red method, it has 
already been shown (Hollander and Penner, 1940) 
that o is 0.22 mg. per liter for a test-meal concentra- 
tion of 40 mg. per liter. This was calculated from a 
series of 108 determinations on phenol red solutions 
which contained either egg albumen, gastric pouch 
juice, Liebig’s extract, or human stomach contents 
with varying amounts of mucus, acid and bile. The 
phenol red concentration varied from 40 to 0.5 mg. 
per liter, which covers the entire range likely to be 
encountered in actual experiment. In order to evaluate 
the reliability of the acid (Hollander, 1931) and 
chloride (Wilson and Ball, 1928) titration methods, 
we performed a suitable number of such determi- 
nations on standard HCl (0.1 N). For 40 acidity 
titrations, o was 0.9 m.eq. per liter, and there is no 
reason for believing that it would be significantly 
different for acid solutions of different concentration. 
Likewise, for 50 chloride determinations on standard 
HCl (0.1 N) o was found to be 0.9 m.eq. per liter. 


EVALUATION OP THE PRECISION MEASURES 
OF THE DILUTION INDICATOR TECHNIQUE 
Let us now consider the magnitudes of the several 
errors defined by equations (4), (5) and (6). In the 
foregoing section it has been shown that = 0.22 mg. 
per liter and s = 0.9 m.eq. per liter, for both acid and 
chloride. Throughout all our experiments, the con- 
centration of phenol red in the test-meal (P.) was 
feed at 40 mg. per liter. The test-meal concentration 
of chloride or acid (C.), on the other hand, is a con- 
stant for any one e.-q)eriment or series of experiments. 
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but its value may change from one sei'ies to another. 

The errors in the proportions of test-meal and se- 
cretion in any sample caused by the error in phenol 
red determination (rEifi]?: and [E-.f,]':: respectively) 
are given by equations (4) and (5). Since - and Ft 
are both constants, these [E:]-values are also constant 
and equal to 0.0055, independently of variations in 
composition of the ga.stric sample (i.e., in f.)- The 



unit.s of these precision measures are the same as 
those of f, and f.. However, in order to express them 
as per cent — which is necessary when f. is used to 
estimate the volume-rate of secretion — equations (4a) 
and (5a) must be employed. These [E;]-values are 
functions of f, and of f, — (1 — f.) respectively, and 
the curves of Fig. 1 illustrate the relations among 
these several variables. It will be noted that [E:f.]r: 
is less than 1 per cent only when f. is greater than 
0.55, and it becomes as great as 11 per cent for f, = 
0.05; thereafter, the error increases asymptotically. 
The values for [E;f,];; are analogous to those for 
[E;f.]j: and are also indicated in Fig. 1. 

The precision measure for the corrected concentra- 
tion of chloride (or acid), represented by [E:C.3e,!: 
is dependent upon the reliabilities of the analytical 
procedures for both chloride (or acid) and phenol red, 
according to equation (6). Tliis relation for the total 
error, however, is derived from the two partial errors, 
(6a) and (Gb) — as shown in Addendum 11. One 
of these, [EiC.Js representing the influence of the 
chloride (or acidity) determination, is inversely pro- 
portional to f, but entirely independent of C„ C„, and 
C, itself (graphic illustration of these partial errors 
has been omitted). The minimum [E:C,]s-value, cor- 
responding to pure secretion (f. = 1.0), is 0.9 m.eq. 
per liter. The values increase hyperbolically, becoming 
3 m.eq. per liter for f, = 0.30, 9 m.eq. per liter for f, 
= 0.10, and 18 m.eq. per liter for f, — 0.05. The other 


partial error, representing the influence of 

the error in phenol red determination, is a function 
not only of the variable f, but also of C„ and C,; actu- 
ally it is directly proportional to the difference (C„ — 
C,), Hence, graphic illustration of this relation for 
[E-.C.]:: as a function of f. can be given by a family 
of curves, each one of which corresponds to a diiferent 
set of values for C„ and C,. In all the.se curves the 
[E:3-valuos are minimal (0 to 1 m.eq. per liter) for 
f. = 1.0 and increase asymptotically as f, approaches 
zero. 

The total error in C, ([EiC.le,-), indicated by 
equation (6), involves all of the variables and con- 
stants which enter into the two pai'tial errors. Hence, 
as in the ease of [E;C.]-a, [E;C.3e,;r: as a function of 
f, can be represented by a family of curves for all 
values of C, and C„. Since the equation involves the 
latter in the form of the square of their difference (C« 
— C,)^ its graphic representation can be simplified 
by letting each curve of the family correspond to a 
different value of ± (C„ — C,). This has been done 
in Fig. 2, where the four illustrative curves corres- 
pond to the arbitrarily chosen values for ±; (C„ — C,) ' 
of-0, 50, 105 and 165 respectively. Thus, each of these 
curves represents an infinity of C, -values and an 
infinity of corresponding C„-values, such that their 
difference i.s one of the foregoing values for ± (C„ — 
C,). Much of our work W'ilh the dilution indicator 



technique is concerned with test-meals of water, iso- 
tonic saline, or twice isotonic saline (C, = 0, 165, and 
330 mN respectively) ; we have therefore listed the 
latter values and the corresponding C«-values in the 
legend of Fig. 2. 

For the four illustrative curves, which include the 
entire range of C„- and C.-values likely to be eneount- 
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ered in actual experiment, [E;C.]e,;: is minimal ((X9 
to 1.3 m.eq. per liter) for f. = 1-00. Between the 
latter and an f.-value of 0.5, [E:C.]e,i: increases 
slowly to a value of 1.8 to 4.0 m.eq. per liter. There- 
after' it rises asymptotically so that at f. — 0.10 its 
value is 9 m.eq. per liter for curve A and 91 m.eq. pel 
liter for curve D. These values for the precision 
measure of C, correspond to the standard deviation foi 
a single determination. In actual practice each chloride 
(or acidity) and each phenol red determination is 
done in duplicate; hence, all of the for egoi ng [E;C,]e,"- 
values may be divided by 1.4 (i.e., \J 2) in estimating 
the reliability of the final mean value for any C.. 

It is apparent from the foregoing that, on occasion, 
values for [E :C.]£,t: may be so large that they deprive 
the final value for C. of all its quantitative significance. 
This may arise when the experimental conditions are 
such as to lead to values for C„, C, and f, which corres- 
pond to the higher portions of the curves , in Fig. 2. 
Although in our work with the dilution indicator 
technique such combinations of these three factors 
have occurred infrequently, other applications of the 
method may lead to these conditions more often. It is 
with this possibility in mind that the foregoing dis- 
cussion of the precision of C, has been presented in 
such a manner as to include situations which are not 
usually encountered in fractional gastric analyses. 


EXPERIMENTAL PROCEDURES FOR INCREAS- 
ING THE RELIABILITY OF THE 
DILUTION INDICATOR TECHNIQUE 
To maintain the dilution indicator method at a 
maximum of reliability its several precision measures 
must be reduced to the lowest values attainable ex- 
perimentally. From equations (4) through (6) it is 
apparent that such reduction can be effected only by 
modifications in procedure which will increase the 
values for the constants in the denominators of these 
equations and decrease those in the numerators. Thus : 

(a) The proportion of secretion in each gastric 
sample (f.) must be kept as large as possible. Under 
certain conditions a C.-value may be completely invali- 
dated by an f.-value less than, say, 0.1. In order to 
maintain f. at a high value, the initial volume of test- 
meal must be kept as low as possible and the rate of 
secretion as high. These conditions may be effected by 
the use of a modification of the “block method” of 
gastric analysis as described by Wilhelmj, Neigus and 
Hill (1933). According to this method a small volume 
of fresh test-meal is introduced into the stomach at 


nation. Also, e for the acidity determinations may be 
decreased appreciably by the use of an electrometric 
titration technique instead of the colorimetric, and we 
are at present investigating the applicability of a glass 
electrode set-up foi* this purpose. Electrometiic ti- 
tration for chlorides may similarly improve -the accu- 
racy of this determination, but as yet we have not 
studied this possibility. 

(c) The concentration of phenol red In the test- 
meal (P.) occurs in the denominator of all the error 
equations except (Ga) ; it might be concluded there- 
fore that the corresponding [E;]-values will all be 
lowered by increasing P,. This conclusion, however, is 
based on the assumption that r. will not vary with P,. 
Since r. was determined for a single P, -value, its 
magnitude for any other P, -value can only be es- 
tablished experimentally. Hence the effect of a change 
in P, on the errors caused by :: cannot be predicted 
solely from the general equation. 

(d) Since (C„ — C.) occurs in the numerator of 
equation (G), any reduction in this difference will re- 
sult in a diminution of the corresponding [E;]-value. 
Generally, C, is determined by the requirements of the 
experiment and C„ varies throughout the course of the 
gastric analysis; under these conditions there is but 
slight possibility of using this method of decreasing 
the errors. However, in a series of experiments to be 
reported shortly, C, varied relatively little and was 
approximately equal to C,. In this situation the Co- 
values also varied but slightly and were close to the 
values for C, — a consequence of the generalization that 
the mixture of two solutions of approximately equal 
concentrations yields a solution of a concentration not 
greatly different from that of either constituent. Thus 
the magnitude of (Co — C,) — and therefore of the 
error in C, — was reduced well below that for the ex- 
periments in which C„ and C, differed considerably. 

(e) All the [E:]-values are implicitly expressed as 
standard deviations for a single determination (o). In 
the course of a determination of C„ however, it is our 
practice to determine each Co- and Po-value in dupli- 
cate. Hence, each final C.-vaiue is an average based on 
two determinations of phenol red and of chloride (or 
acidity), and the precision measure of such an average 
would be given by the standard deviation of the mean 
Cffo.)— which is 1/1.4 (or 1/ s/” times c. Thus, the 
consistent practice of performing all analyses in dupli- 
cate will also exert some effect on reducing the [E:]- 
values of the dilution indicator technique. 


the beginning of each quarter-hour period, and is i-e- 
moved completely at the end of the period — together 
with the accumulated secretion. However, such adjust- 
ment of the e.xperimental conditions may not always' 
be feasible in the light of the purposes of the experi- 
ment; u’hen this is the case, (i,-values corresponding 
to low f.-values must be viewed with the gravest sus- 
picion. 

(b) The precision measures e and :: must be kept 
as low as possible. The values employed in the fore- 
going calculations were established for the particular 
methods described, and it is conceivable that some 
other substance for the dilution indicator instead of' 
phenol red might lend itself to a determination of 
higher reliability. We have not as yet been able to dis- 
cover a suitable substance of this kind, but we are 
considering the possibility of reducing bv the use of 
a photo-electric colorimeter in the phenol red determi- 


SUMblARY 

The dilution indicator technique in gastric analysis 
is a test-meal procedure for studying the composition 
of the secretion and its rate of formation in unoper- 
ated stomachs. Its use in gastric pouch experiments 
for studying secretory, absorption, and ionic inter- 
change phenomena is also suggested. By correcting the 
observed concentration values (chloride, acidity, etc.) 
for test-meal dilution of the secretion, the volume and 
composition of the latter can be calculated. This cor- 
rection depends on the presence in the test-meal of a 
substance (the dilution indicator) which is (1) non- 
toxic, (2) not absorbed in the stomach, (3) not de- 
stroyed, precipitated, nor absorbed, by any constituent 
of the stomach contents, (4) unable to interfere with 
acidity or other determinations, and (5) capable of 
analytical determination by a relatively simple pro- 
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cedure with a precision of at least 1 per cent. Phenol 
red (phenolsulfonphthalein) is shown to be the only- 
substance which is known to satisfy all of these re- 
quirements. 

Following a demonstration of the .suitability of 
phenol red for the purposes of the dilution indicator 
technique, dcidvations are presented for the formulae 
employed in such ga.stric analyses, i.e., for the pro- 
portions of secretion and test-meal in any gastric 
sample, and for the corrected concentration of chloride 
or acidity. The present report then proceeds to investi- 
gate a hitherto unsuspected error in this method which 
may become e.xtremely large under some circumstances. 
From its inception in 1896, the history of the dilution 
indicator technique reveals a succession of such errors 
which had to be eliminated one by one. The source of 
error treated in this contribution results from the 
compounding of analytical eri'ors by reason of the 
calculations inherent in this type of gastric analysis. 
Hence, it is of such a nature that it can be made 
apparent most easily by a m.athematical analysis of 
the entire situation. 

It is generally recognized that when the several 
gastric fractions are analyzed for acidity, chloride, and 
phenol red concentrations, the resultant values always 
involve experimental errors of greater or less degree. 
These errors are usually expressed statistically, in 
terms of the standard error (or the probable error) of 
a series of determinations on solutions of known con- 
centration. By means of the standard errors of the 
several analytical procedures and the formulae em- 
ployed in the dilution indicator method, we have 
worked out the mathematical equations for calculating 
the precision measures (expressed as standard errors) 
of the final corrected chloride concentration or acidity 
ns well as for the proportions of solution and te.st-meal 
present in each sample. Actual values for these errors 
have been calculated for a variety of conditions and 
the corresponding graphs plotted. From a study of 
these graphs it has been shown that under specified 
conditions the uncertainty in the corrected concentra- 
tion values can be so great as to deprive the results of 
all quantitative significance. By way of illustration let 
us suppose a gastric analysis is done with a salt-free 
test-meal and that one of the gastric specimens is 
found to consist of nine-tenths original test-meal and 
one-tenth secretion. Then, in the first place, the 
fraction 1/10 will have a standard error of about 3 per 
cent. Furthermore, the standard error of the corrected 
chloride concentration in this specimen will be around 
10 milli-equivalents per liter if the observed chloride 
concentration is very low, but it will increase rapidly 
with a rise in the latter, e.g., 25 and 50 milli-equiva- 
lents per liter for observed concentrations of 50 and 
105 mM respectively. If one recalls that a standard 
error of 10 milli-equivalents per liter corresponds to a 
possible range of error of about 3 times this value, or 
30 milli-equivalents per liter, it becomes apparent that 
the errors of the dilution indicator technique may 
sometimes become excessive for the purposes of physi- 
ological investigation. Several modifications in pro- 
cedure, designed to reduce the size of these errors, are 
discussed and we are now investigating the efficacy in 
this i-espect of a photo-electric colorimeter (instead 


of a visual instrument) for the phenol red deteimi- 
nations. 

In addition to the foregoing source of error in the 
dilution indicator technique, another one — arising 
from fluid absorption in the stomach — was recently de- 
scribed in a study of corrected gastric analysis curves 
in man (Fenner, Hollander and Post, 1940). The 
phenomenon has been studied in detail with dogs and 
a report of this investigation is now being prepared 
for publication. 


ADDENDUM I 

Equations (l)-(3a) may be derived as follows; 
since the gastric sample is a mixture of test-meal and 
secretion, f, -f f. == 1 and we may write 

(P.f.) -I- (P.f.) = (P„) (la) 

and (C.f.) -f (C.f.) = (C.) (lb) • 

where P. is the concentration of phenol red in the se- 
cretion, which equals 0. It follows therefrom that 


f. = 


p, 


( 1 ) 


and therefore 



( 2 ) 


Also, by substitution of (1) jn (lb), we get 
n — Co C,f, I — 


C. 


(3) 


and if C, == 0, then 



•(3a) 


ADDENDUM II 

The error equations (4)- (6) have been derived as 
follows: By definition, we have 

[E:f,]- = df, and [E;f.] 7 r = df. 

Hence, by diiferentiating (1) and (2) respectively, 
and substituting j: == dP„, we obtain 



and [E:f.];:= ^ " — -A— (in absolute units) (5) 

In order to develop [E:C.]s and [EiC.];: let us first 
expand C. by Taylor’s theorem; Given C. — f(C., P.) 
and c == AC„ and = AP„ 


Then, by Taylor's theorem 

f([C, -f AC.], P„) = f(C., P.) -I- (AC,.) 


9f(a. P„) 


3C. 


where terms of the second and higher ordere may be 
neglected. 

But - [E:C,]c = f([C, -j- AC.], P.) -- f(C„, P„) 

Therefore [E:C,]« == (AC I / s 3C. 

3C„ ac: 


Similarly 


[E:C.]r = (;:) 


dC. 

ap„ 
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Evaluating these partial derivatives from equation 
(3), ive obtain; 

tE.C.]=- ,6b) 

which represent the (partial) errors in the corrected 
concentration value (C.) caused by the errors in de- 
termination of chloride (or acid) and phenol red con- 
centration respectively. If these partial errors are 
given as standard deviations, the total error in C. is 
equal to the square root of the sum of the squares of 
the partial errors, i.e.. 


= y ([E:C.]s)* -h (rE;G.]a) = 


By substituting (6a) and (Gb) in this relation v,e 
obtain 


[E:C.]e,;: 



( 6 ) 
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Editorial 


GASTROSCOPY IN DOGS 

E ver since Helsley in 1923 trained his dog so that 
it allowed him to introduce a rigid gastroscope 
without anaesthesia, the dog has frequently been used 
as a subject for the practice of gastroscopy. How- 
ever, the recommendations made in 1937 (Schindler: 
Gastroscopy, Chicago, 1937, pages 84-5) seem to have 
been disregarded, and on the other hand, new ex- 
periences have been gained so that it seems to be 
worth while to discuss this subject briefly, especially 
because physiologists will now frequently use gastro- 
scopy in the dog as a method of physiological research. 

Gastroscopy in the dog is extremely easy because the 
esophagus of the dog is very large and the introduction 
of an instrument is without difficulty. The use of an 
old rigid gastroscope is preferable to the use of a 
flexible gastroscope. Examination of the dog lying on 
its side is inadvisable since in this position too many 
shadows will disturb the visualization. The dorsal re- 
cumbent position is the best one. The dog should be 
anesthetized. A good anesthesia is obtained with intra- 
venous injection of a 5 per cent solution of nembutal. 
We have tried to anesthetize the dog’s throat with a 10 
per cent solution of cocaine, but the effect has not been 
satisfactory. The dog should not receive food or water 
for twelve hours before the examination. The use of 
a muzzle during this period of time should be con- 
sidered because without such a precaution the dog 
might swallow its oivn hairs, and that w'ill alter the 
picture of the gastric mucosa. The nembutal solution 
should be injected slowly. The mouth is held open by 
a gag. The left index finger of the examiner is intro- 
duced into the mouth and should palpate the epiglottis. 
The epiglottis is lifted somewhat; the right hand 
grasps the instrument like a pencil, introducing it 
e.vactly in the middle line, exerting a rather sharp 
pressure toward the spine and pushing it easily into 
the stomach, which can be missed only if there is a 
deviation from the middle line. In unusually large 
dogs the length of the instrument, always adequate for 
the examination of men, may not suffice to see all of 
the stomach. 


Formerly it was stated that the pylorus of the dog 
usually could not be seen at all ; but in the meantime 
Dr. Alfred J. Klein and I have found a trick which 
enables the visualization of the pylorus in practically 
every case. In the dorsal position the angulus will be 
found in the 2 or 3 o’clock position of the gastroscope. 
If then the position of the dog is changed so that its 
head is hyperextended, hanging down over the edge of 
the operating table always supported by the hand of 
an assistant) the tip of the instrument will be re- 
moved from the posterior wall, as a result of a lever 
movement, and then suddenly the whole of the antrum, 
and at its end the pylorus, will appear in the visual 
field. At first Dr. Klein and I used gastric fistulas in 
order to observe gastroscopically the gastric antrum 
of the dog; but since the discovery described, we were 
able to give up these unsatisfactory operative pro- 
cedures. Gastroscopy through a gastric cannula has the 
one advantage that it may enable us to see the rosette- 
like cardia. 

The mucosa of the dog’s stomach looks entirely 
different from the human gastric mucosa. All ob- 
servers have agreed' to call the color of the human 
gastric mucosa orange-red. In checking Dr. Klein’s 
case protocols, I have found that in none of 18 dogs 
was the color of the gastric mucosa called orange-red. 
In 5 dogs there was a definite difference in the color 
of the lower one-third and the upper two-thirds of the 
stomach, a feature not occurring in human stomachs. 
In all these 5 cases the lower portion looked darker 
than the upper portions, irrespective of air inflation. 
The color of the lower portions wrns called either 
pinkish-red, or reddish, or pink. That of the upper 
portions wms called either pink-gray or gray, or light 
pink. In 10 cases the color of the stomach was uni- 
formly denoted either as pinkish, or dark pink, or 
pinkish gray, or red. In the remainder no notation 
w'as found^ in the protocol concerning the color. As 
described in my book, in frequent cases blue blood 
vessels were observed, especially in the upper portions 
of the anterior wall and of the greater curvature even 
when the stomach was not distended in an unusual 
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way. Then a picture was obtained which resembled 
slightly the well-known picture of severe atrophic 
gastritis in human beings. It should be stated that in 
healthy men this picture can not be obtained regard- 
less of the amount of air introduced into the stomach. 

The posterior wall of the stomach pi'otrudes into the 


cavity, but with the trick mentioned above usually be- 
comes visible, if a rigid gastroscope is used. The lesser 
curvatui-e is short. The peristalsis of the antrum does 
not show the regular w'aves obseiwed in man. The 
pylorus closes in a rather irregular form, with a kind 
of star-like formation. Rudolf Schindler. 
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1939. 

The histological appearance of gastritis are described in 
pieces of sloughed mucous membrane aspirated in the rest- 
ing juice prior to gastroscopy in 200 cases. These .sloughs 
arc believed to have separated naturally and prior to 
aspiration. — J, C. Hawksley (Courtesy of Biol. Abst.). 

Nechbles, H., Hanke, Martin E. and Fantl, Erich: 
Preparation and Assay of Inhibitor of Gastric Sccrclion 
and Motility from Normal Human Urine. Proc. Soc. Exp. 
Biol, and Med., 12(2) . ’918-919, 1939. 

Normal human urine was subjected to fractional precipi- 
tation with (NH,), SO. and alcohol, .and a white water 
solubie non-toxic powder was obtained with depressed and 
abolished gastric secretion and motility of dogs in amounts 
of 1 to 4 mgs. Dogs with Pavlov pouches and gastrostomies 
respectively wore employed. A standard meat meal was 
used in tests for secretion, and insulin in tests for motility. 
Preps, which had not been highly purified, contracted the 
dog’s gall bladder and increased secretion of bile. — 
Authors (Courtc.sy of Biol. Abst.). 


SiMici, D., Dimitriu, C. C. F.t Tanasoka, T, Rcchcrelies 
Gastrographiques Conecniant Vaction dcs Solutions Hyper- 
toviaiies dc Chlorurc dc Sodium sur la Moiilitc ct Tonicite 
dc I’cstomac. Bull. Acad. Med. Ronmanic, 7(2) :77-S5, 5 
figs., 19.39. 

Intravenous injection of the hypertonic solution in dogs 
showing, at the time of injection, normal or weak gastric 
conti-actions leads to complete inhibition of motility and 
tonicity. The same treatment in an animal in which hyper- 
tonicity is mechanically produced is followed by further 
augmentation of the tonicity. — F. H. Snyder (Courtesy of 
Biol. Abst.). 


Mokasterio, Gabriele: La Sindromc Ancmica del Carci- 
noma Gastrico c sua Patogencsi. Hacmatologica Arch., 
20(S);U3-50S, 9 figs., 1939. 

Hemopoiesis was studied in 33 cases of gastric carci- 
noma. The anemia present is usually hypochromic, rarely 
normochromic and exceptionally hyperchromic, without 
hemolytic complications. The mean corpuscular diameter 
was usually normal, rarely diminished, hut never in- 
creased. The number of white blood cells w’as usually 
normal with the neutrophilic polymorphonuclears slightly 
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increased and, at times; there was histioeytosis present. 
The sternal bone marrow showed, in the majority of 
a normal ervthropoiesis, or a hyperactivity, as 
the presence of myeloblasts and normoblasts and baso- 
philic granulation. At times there was insufficiency de- 
spite the presence of normal, or even increased hemo- 
poiesis. The plasmocytes were, at times, increased, ex- 
hibiting histiocjdie characteristies. The Singer test (in- 
creased reticuloeytes, 4 to 5 days follorving injection of 3 
cc. of gastric j'uice) performed in a few cases, was positive 
where the bone marrow was megaloblastic. The patho- 
genesis of the anemia in gastric carcinoma involves 3 
fundamental factors: (1) achylia and the digestive dis- 
turbances resulting from it; (2) toxic influences on the 
bone marrow by the toxins of the cancer cells; (3) the 
continuous loss of blood. Consequently, the hemopoietic 
alterations may present all the characteristics of the 
anemias of non-neoplastic achylias, the neoplastic anemias, 
pernicious anemia and the anemia of hemorrhage, rvith 
prevalence of one or the other, corresponding to the 
greater intensity or duration of the different pathogenic 
factors. — S. Nittis (Courtesy of Biol. Abst.). 


Tudoranu, G., Dimitriu, C. C. et Tanasoca, T.: 
L’action dvs Solutions Hypcrtoiqucs do Glucose sur la 
Motilitc et la Tonicite de I'estomac chcz I’hommc. Bull. 
Acad. Med. Roumanic, S(i):312-3H, 5 figs., 1939. 

Intraven. inj'. of 33% glucose solution in doses of 100 cc. 
decreases the motility and tonicity of the stomach. Smaller 
doses (6.6 to 15.5 g. of glucose) have no effect. — F. H. 
Snyder (Courtesy of Biol. Abst.). 


Tudoranu, G., Dimitriu, C. C., Wasserhan, L. et 
Negrutzi, R. : ' Contributions a V etude do Vabsorption 
Rcctnlc sur fc CWinistuo Stoinaca! Clicc Vhomme. Bidl. 
Acad. Med. Roumanic, 7(2) ;112-123, (l figs., 1939. 

Rectally administered NaCl, MgSO., and bouillon stimu- 
late the secretion of acid by the stomach; glucose depresses 
gastric secretion; olive oil (which is not absorbed by the 
rectal mucosa) and NaHCOj have no effect. — F. H. Snyder 
(Courtesy of Biol. Abst). 

Bi.oomfield, Arthur L.: The Decrease of Gastric Se- 
cretion with Advancing Years: Further Observations. J. 
Clin. Invest., 19(l):61-03, 191,0. . 

Histamine tests repeated in the same individuals after 
periods of 10 or more years show little or no change in 
some subjects, whereas in others there is a marked fall in 
gastric secretion. The average curve of decline of gastric 
secretion with advancing years is a resultant of various 
findings of this sort. Basal gastric secretion also declines 
with advancing years. — A. L. Bloomfield (Courtesy of 
Biol. Abst.). 


Gammer, G. and Bayer, H. : Rocntgensymptomatologie 
dcr Divcrtikclmgonic dcs Magens. Fortschr. a. d. Gcb. 
Rocntgenstrahlen, 01:3-103, March, 191,0. 

The authors describe a rare case of a myoma of the 
lesser curvature of the stomach. The roentgenological 
picture was similar to that of a perforation of a gastric ulcer 
however the form and shape of the fistula had a different 
appearance at three examinations. The lesser curvature 
near the base of the fistula was irregular so that the pre- 
operative diagnosis was that of an ulcerated malign tumor. 
Even the autoptic control was unable to explain the roent- 
genological findings as no fistula could be seen ! Even the 
microscopic diagnosis varied between that of a benign 
neurinoma and myoma. — Franz Lust. 


Moutier F. and Ghelew, B.: Etude Endoscopique d 
LEsicmac Opere; Evolution Post-Operatoire des Lesion 
et Lesions Post-Operatoircs. (Gastroscopic Studies on th 
Operated Stomach and Postoperative Pathology). Arch 
des Maladies dc L’Appareil Digestif et des Maladies de I 
Autrit., Vol. 29, A’o. 8, p. 317-333, 1939. 

Gastroscopy was done on 145 patients on whom previou 


operations for ulcer had been performed: 96 gastro-enter- 
ostomies; 33 subtotal gastrectomies; 2 plastic operations; 
and 14 repairs for perforations. The 14 perforated ulcers 
had been submitted to the following operations: primary 
repair, 6; repair follo\ving gastro-enterostomy, 6; subtotal 
resections, 2. The 33 resections were done by various 
methods: Pdan-Billroth 1; Billroth II; Pol.va; Finsterer; 
Polya and Finsterer; wedge resection; Finney. Gastro- 
scopic observations following gastro-entcrostomy: 
traction of the walls of the stomach, spasm and generalized 
edema were seen frequently. The gastro-enterostomy stoma 
opened and closed rhythmically in a few cases with no 
synchronism with pyloric activity. Ulcers following gastro- 
enterostomy or subtotal resection: out of a total of 96 
gastro-enterostomies and 33 resections, 22.9% and 27.2% 
respectively returned with ulcers, and 49% and 46.5% 
respectively returned with gastritis. The reasons %yhy 
patients with gastro-enterostomies returned to the hospital 
were the following: ulcer pain 38.5%; gastritis symptoms 
36.6%; stenosis, etc. 9.3%; hemorrhage 9.3%; and 4% 
loss of weight, anemia, nervousness, etc. Following sub- 
total gastrectomy patients returned to the hospital for the 
following reasons: ulcer pain 36.4%; gastritis symptoms 
37.4%; hemorrhage 12.1%, and anemia 3.3%. Following 
gastro-enterostomy it is not rare to see an old ulcer become 
active again. Sometimes a gastric ulcer will heal but a 
duodenal ulcer will continue to remain active. In one case 
a duodenal ulcer began to show active symptoms 13 years 
following gastro-enterostomy. Another patient had a 
hemorrhagic gastritis after 15 years of perfect results 
following gastro-enterostomy. Others had ulcerative. gas- 
tritis, jejunitis with marginal erosions, or ulcers immedi- 
ately following gastro-enterostomy. Of 96 gastro-enter- 
ostomies the authors have observed 14 new ulcers 
(14.6%) ; 8 marginal and 6 fundic. In 33 subtotal re- 
sections the authors found 9 new ulcers (27.2%) of which 
5 were marginal and 4 in the fundus. Of the total number 
of operated cases, 8 had marginal ulcer following gastro- 
enterostomy and 5 following total resection. That is 8.3% 
of the gastro-enterostomies and 15.2% of the subtotal re- 
sections. The authors underline that, contrary to most 
other investigators, they found nearly twice as many 
marginal ulcers following subtotal gastrectomy than after 
gastro-enterostomy. 

A marginal ulcer may escape diagnosis by X-ray and is 
seen frequently only with the gastroscope. The authors 
quote a case on whom a Finsterer resection was per- 
formed; the patient, 30 years of age, experienced epi- 
gastric pain a few days after operation. The gastroscope 
revealed a large gastrojejunal ulcer, and a second re- 
section was performed. Four months later the patient be- 
came ill again and an erosion was seen at the stoma. 

The authors underline that gastritis frequently is ac- 
companied by the typical syndrome of ulcer. It is 
impossible therefore, they say, to decide without gastro- 
scopy whether symptoms are due to gastritis or ulcer. 

Gastrojejunitis is usually accompanied by a considerable 
hypersecretion of mucus. The mucosa may be very fragile, 
and hemorrhage easily. Blood spots and purpura (Schind- 
ler) are seen frequently. 

In no case hyperchromic anemia was seen, but very fre- 
quently secondary anemia, not due to hemorrhage. A few 
cases are described in whom hemorrhage occurred, al- 
though neither X-ray nor gastroscopy could establish a 
bleeding ulceiv Punctiform hemorrhage was observed in 
some of these cases, in one of whom a new resection had 
to be performed in order to save the patient. 

(Concerning which type of operation to use, the authors 
believe that every ease has to be judged by itself. Thev 
are in favor of extensive resections, if necessary, in order 
to protect the patient against recurrence, but even at that 
they have seen such cases return with ulcers in the stump 
of an e.xtensively resected stomach. They believe that sub- 
total gastrectomy avoids the formation of ulcers by taking 
out a large part of the area in which they usually occur, 
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but that this operation is no guarantee against recurrence 
o£ “Ulcer disease.” — H. Necbeles. 


Travels, Janet: The Ivflncncc of Ike Hydrogen Ion 
Conccniration on the Absorption of Alkaloids from the 
Stomach. J. Pharm. and Exp. Thcr., 69:21, lOiO. 

Experiments carried out in the cat and dog using several 
alkaloids (strychnine, nicotine, cocaine, atropine and phy- 
sostigmincl show that in the animal with ligated cardia 
and pylorus, alkaloids are not absorbed to any extent from 
the stomach when the reaction of the gastric juice is 
strongly acid. If the gastric juice is rendered alkaline, 
however, alkaloids are rapidly absorbed from the ligated 
stomach. Under these conditions, strychnine is absorbed 
practically as well from the gastric mucosa as from the 
subcutaneous tissues. In the normal animal, the adminis- 
tration of sodium bicarbonate in an amount sufficient to 
neutralize gastric acidity increases the toxicity of strych- 
nine given orally, reducing the minimum fatal dose by 
about one-third. In the normal animal, the administration 
of hydrochloric acid docs not increase the oral minimum 
fatal dose of strychnine, but materially delays the onset of 
tetanus. This delay is probably due to the time required 
for neutralization of acid in the small intestine, for a 
similar delay is observed when strychnine in acid solution 
is injected directly into a ligated intestinal loop. — A. E. 
Meyer. 


SanpRONI, Dino and Sagae, ZACHARy; The Popularity 
of the Ewaid-Boas Test Meal: /?cnso)!S for Its Survival. 
Ami. Jut. .Med., XIII, -JlSi, May, 19J,0. 

The authors’ evident purpose is to justify a cai'bohy- 
drate test meal and single removals. No contrast studies 
were done and none of their cases showed an abnormality 
of the blood. Though the material studied was taken from 
a gastro-intestinal clinic, a sui'prisingly small per cent 
showed an achlorhydria. Of 2153 patients on whom gastric 
analy.ses were done only 11.3 per cent showed no free HCl 
on single specimen study, and this was reduced to 7.5 per 
cent by repeating the studies with fractional removal 
method. These are classified as achlorhydrias but only free 
HCl is mentioned in the text. No recognition is given to 
combined HCl. This 7.5 per cent of so-called achlorhydrias 
is yet further reduced to 5.6 per cent by the use of hista- 
mine. Of the cases showing no free HCl on single aspi- 
I’ation about 50 per cent showed HCl on fractional re- 
movals. 

The authors conclude that (a) single removal and a 
carbohydrate meal are satisfactory and yield adequate 
information in 90 per cent of cases, (b) The remaining 
10 per cent may be subjected to more detailed study, such 
as fractional removal, histamine, neutral red and other 
methods, (c) That gastric analysis continues to be a 
worthwhile procedure. — Virgil E. Simpson. 


DeBakey, Michael and Odom, Charles B.: Significant 
Factors in the Prognosis and Mortality of Perforated 
Peptic Ulcer. Southern Surgeon, 9:i2S-iST, June, 19/, 0. 

Acute perforation of gastro-duodenal ulceration is of 
serious moment since there is an apparent increase in its 
incidence and no appreciable decrease in the mortality 
which continues at about 25 per cent. Certain factors seem 
to play an important part in the prognosis and moi-tality 
of perforation. The condition is more likely to bo fatal in 
males and there is a definite increase in mortality directly 
in relation to advancing age. Perforation is more fatal in 
gastric than in duodenal ulcers probably because in the 
former the average age is greater and the spillage of con- 
tents larger. The time elapsing between perforation and 
operation is one of the most significant factors. Six hour 
periods afford probably the best units for consideration 
and the increasing mortality in each successive period is 
most alarming. While occasionally low mortality due to 
walling off or plugging off the perforation may be shown 
in cases where operation is delayed, this occurrence cannot 


be depended upon. Spinal anesthesia appears to be defi- 
nitely safer than does general which gives less relaxation 
and increased toxicity. Local anesthesia shows the highest 
mortality probably because it is usually used on the 
poorest risks. Statistics based upon the type of operative 
procedure must bo evaluated by a consideration of the 
selection of cases and familiarity with various types of 
operation. Since the method of choice should be the one 
which effects moat expediently adequate repair of the de- 
fect the authors prefer simple closure with reinforcement 
by omental graft where convenient. Wound infections (in- 
cluding evisceration) represent the highest incidence of 
complications and hemorrhage the most fatal of compli- 
cations when it occurs but most deaths are due to peri- 
tonitis or pulmonary affections. 

A large number of references are listed at the dose of 
the article. — J. Duffy Hancock. 


WiLLCOX, Philip H.: Gastric Disorders in the Services. 
British Med. J., S:100S, No. /,UG, June 22, 191,0. 

Studies of medically unfit soldiers indicate a very high 
incidence of stomach and duodenum disorders. Exami- 
nation of 260 cases returned from France showed that 65 
or 25 per cent were attributed to disorders of the stomach 
and duodenum. This did not include reflex dyspepsia 
secondary to appendicitis and cholecystitis. The group of 
disorders which include gastric and duodenal ulcers (ap- 
proximately 50 per cent) , chronic gastritis and functional 
dyspepsias, outclasses in incidence any other group. A 
study of 238 cases returned from France, 174 were 
medical, of which no fewer than 41 or 2,3.5 per cent were 
cases of gastro-duodenal disorders. The author comments 
on the number of cases with pyloric spasm without evi- 
dence of ulceration, in which he had found chronic gas- 
tritis in a number of these cases. He has found that army 
life causes an aggravation of the diseases in patients who 
had previously suffered from them, but there is no evi- 
dence ns yet to show that the diseases will originate in 
soldiers who are healthy. — blaurice Feldman. 


Slive, Alexander, Bachrach, William H. and Fogel- 
SON, Samuei, j.; The Significance of Nutrition and Gastric 
Acidity in the Etiology of Experimental Peptic Ulcer. S. 
G. 0., 70:S-CC6, March, 191,0. 

This study describes the Mann-Williamson method for 
experimental production of peptic ulcer in dogs and the 
consequent state of declining nutrition. Twenty-eight dogs 
were used and control values were established by means of 
fractional gastric analyses. The operation was divided 
into three stages. In the fu'st stage, the distal end of the 
duodenum was annstomizod to the small intestine at a 
point 120 centimeters distal to the gastrojejunal anasto- 
mosis. This resulted in increased acidity of the gastric 
juice but was not due to alteration in the ability of the 
ga.stric glands to secrete acid juice. 

The animals were studied for 13 weeks and after ruling 
out jejunal ulcer, the second stage operation was per- 
formed. A segment of the intestine between the duodeno- 
ileostomy and cecum was resected so, only 40 centimeters 
of ileum remained between the two points. Though this 
did not alter the gastric acidity factor, the nutritional 
factor was reduced. The third stage was converted into 
the first stage by restoring the Thiry loop used in the 
second stage to normal. However, this did not prolong the 
dogs’ lives. 

As a result of these experiments, it was observed that 
the incidence of jejunal ulcer subsequent to drainage of 
the duodenum into the small intestine is decreased if the 
point of drainage is close to the site of gastrojejunal 
anastomosis. After operation, gastric acidity response to 
an alcohol meal and histamine was higher than before 
though there is no relation between this and the incidence 
of jejunal ulcer. 

Dogs which maintained nutrition and even gained weight 
after the high duodenal drainage operation developed 
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ulcers when nutrition was impaired by a '“"I 

siderable small intestine between the point of drainage 
and the cecum. — ^Francis B. Murphy. 


Drake, Miles E., Modern, Fred S., Renshaw, R. John 
F. AND Thienes, C. H.: a Pharmacological Approach to 
the Effector Innervation of the Small Intestine. Arch. 
Internal. Pharniacodyn. ct Thcr., BS(3) .'224-34.^, S figs., 

1939. ^ A- 

Rabbit and rat vagi were cut between stomach ancl dia- 
phragm: rabbit splanchnics were cut just below the dia- 
phragm: in some, vagi and splanchnics were both cut; one 
or several branches of mesenteric nerves of rabbits, cats, 
monheys and guinea pigs were cut; and 3 days to 3 months 
were allowed for nerve degeneration. None of the oper- 
ations altered responses of excised gut to acetylcholine, 
pilocarpine, eserine, nicotine, BaClj or KCl. Splanchnic 
degeneration slightly sensitized to epinephrine, but did not 
alter response of gut wall or blood vessels to electric stimu- 
lation of mesenteric nerves. Mesenteric nerve degener- 
ation sensitized smooth muscle and vessels to epinephrine. 
Vagus fibers are preganglionic and end in myenteric 
ganglia. Sympathetic fibers of splanchnics are pregang- 
lionic also, but sympathetic fibers of mesenteric nerves are 
postganglionic. — G. A. E. (Courtesy of Biol. Abst.). 


Klason, T.: On Perforated Gastro-dicodcnal Ulcers and 
Their X-ray Diagnosis. Acfa ilfed. Scand., 102(1/2J :132- 
1S9, 2 figs., 1930. 

The author describes 81 cases of operated perforated 
ulcers: 32 gastric and 49 duodenal ulcers. Mortality was 
17.3%. fn relation to the 24 hours the perforations were 
not evenly distributed, but showed 3 peaks: morning, after- 
noon and midnight. The perforations occurred in the ma- 
jority of cases 2-3 hours after a meal. Trauma is, in 
normal conditions, only of slight importance in the origin 
of perforation. It was possible to demonstrate air in the 
peritoneum in 72 out of 81 cases (89%) . Of 32 patients 
with gastric ulcers, peritoneal air was demonstrable in 29, 
and of 49 patients with duodenal ulcers, air was found in 
the peritoneum of 43. — J. F. Wilkinson (Courtesy of Biol. 
Abst.) . 


LaHey, Prank H. : A Neat Plan of Antecolic Dtwdcno- 
jcjnnal Anastomosis. S. G. 0., 70:3-689, March, 1940. 

A very difficult problem at times is the restoration of 
the alimentary canal after resection of the jejunum at 
such a high level that there remained such a short intra- 
peritoneal stump that lateral anastomosis is impossible 
and end-to-end is unsafe. 

The new procedure described is one in which the upper 
jejunum is resected distal to the ligament of Treitz. The 
next step is mobilizing the colon after the parietal peri- 
toneum has been cut to allow the duodenum and remaining 
jejunum to go anterior to the colon. Finally, a lateral 
anastomosis is performed antecolic. This operation has 
proved very satisfactory in patients with a gastrojejuno- 
colic fistula in whom it was necessary to resect stomach 
and jejunum. — Francis D. Murphy. 


Brunn, Hauold and Levitin, Joseph: a Roentgen- 
ological Study of Intestinal Obstruction. S. G. 0. 70:5- 
915, May, 1940. 

The authors state that X-ray findings along with clinical 
sjTnptoms are of value in giving a clue as to the type of 
obstruction and the underlying cause. Either gas or 
barium may be used as a contrast medium to outline the 
gastro-intcstinal tract. 


This article divides intestinal obstruction into two types 
one which is due to a block of the free passage of gas am 
fluid into the bowel— the mechanical or dynamic obstruc 
tion, and the other, which is of neurogenic origin and dm 
■ • the sympathetic nervous system, whicl 

IS inhibitory to the bowel, or to peritonitis. This may bi 


called the paralytic or adynamic ileus caused by infection, 
trauma, shock, severe pain and psychic factors. 

The X-ray findings in a mechanical obstruction arc large 
loops of gas distended bowel, accentuated peristalsis, free 
movement of gas and fluid with fluid levels tending to lie 
on the same horizontal plane. The movement of the dia- 
phragm is limited only by distention. 

In adynamic obstruction, distention is segmental and 
loops of small and large bowel are scattered over the 
abdomen. There is free movement of gas and fluid with 
change in the patient’s position and lack of activity of 
the bowel. Peristalsis is absent. 

In local peritonitis, there may be an ileus consisting of 
single or multiple loops of bow'cl at the site of infection 
and obliteration of the properitoneal fat line. In general- 
ized peritonitis, there is distention of the bowel, which 
may involve the large as well as small bowel, of an 
adynamic nature, with loops scattered over the abdorhen. 
Peristalsis is absent; there is limitation of movement of 
the diaphragm on the affected side or both sides. The- 
loops of the distended bowel are small, shallow and rela- 
tively fixed in position. This is seen on the X-ray film by 
multiple fluid levels scattered over the abdomen. 

Films should be taken with the patient in a supine po- 
sition, an upright position and with the patient lying 
horizontally on his side. — ^Francis D. Murphy. 


Robinson, Daniel R, and Wise, Walter D.: Simple 
Non-specific Ulcer of the Jcjuno-ileuvt. S. G. 0.', 70:6- 
1097, June, 1940. 

A simple ulcer of the small intestine is classified as such 
when it is not due to any of the known etiologie agents as 
typhoid, dysentery, .tuberculosis, syphilis, uremia, gastro- 
enterostomy, trauma and tumors. Only 57 such ulcers 
have been reported in the literature, 44 occurring in the 
ileum and 13 in the jejunum. Two cases are reported in 
this study. 

Clinically the diagnosis has never been made and the 
ulcer was discovered at operation or post-mortem. The 
reasons for operation are usually some complication or ob- 
struction, hemorrhage or perforation. These non-specific 
ulcers resemble peptic ulcers in that they have the same 
complications and histologically show only acute and 
chronic inflammatory changes. 

Various theories as to the cause of these ulcers have 
been presented: focal infection, vascular obstruction, 
trauma, and lastly, some feel that there is a relation be- 
tween this condition and the presence of heterotopic 
gastric mucosa in the small intestine. When these uleers 
are brought to the attention of the physician, the treat- 
ment is surgical. Thirty-nine of the 57 patients were oper- 
ated on; in 18 cases resection and anastomosis were done 
with 22 per cent mortality; 15 had simple transverse 
closure with 40 per cent mortality, and in 2 patients, the 
ulcer was excised and a transverse closure carried out with 
50 per cent mortality. 

From this small series it would seem that where possible, 
the procedure of simple closure with short-circuiting 
anastomosis to obviate possible stricture of the intestines 
is the safest choice. — Francis D. Murphy, 


GhrO-M, Svend A.: On Comparison Between the Roent- 
genological and the Operative Findings in Acute, Me- 
chanical Ileus. Acta Radiologica, XXI, 2:182, April' 1940. 

On the basis of a comparison of the roe’ntgenoiogical 
observation with the operative resp. post mortem findings 
Chrom discusses the value of the assistance which the 
roentgenological diagnosis is capable of giving in cases of 
acute, mechanical ileus. The determination, from abdomi- 
nal roentgenographs taken without the use of contrast 
substance, of whether the gaseous dilatation is in the small 
or large intestine is fairly reliable. In sixteen of Chrom's 
nineteen cases the operative findings agreed with the evi- 
dence found by roentgenological examination. Fluid levels 
were present in the great majoritj' of his cases, especially 
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of those tvith ileus of the large intestine. Chrom, however, 
emphasizes that the cause for a mechanical ileus of the 
small intestine can not be found without the use of con- 
trast substance. A barium enema has to be administered 
to make sure that the obstruction is not situated in the 
colon, and on the other hand, makes it po.ssible to locate 
an obstruction in the colon. In many cases the nature of 
the obstruction in the colon can be determined. — Franz 
J. Lust. 


Oppeniieimer, a.; The Ilcocer.ul Region. Rndiolngjj, 

!h/,0. 

The ileocecal region is as common a site of motor dis- 
order, inflammation, and newgrowth as are other parts of 
the digestive tract where two sections of different width, 
structure, and function join at a sphincter or valve. The 
author believe.s that the results of po.stmortcm studies and 
animal experiments cannot be applied to this problem of 
human ph.vsiology. Oppenheimer presented an analy.sis of 
his studies of the ileocecal region of 8G apparently healthy 
per.sons. These studie.s indicated that in the terminal 
ileum, cecum, and ascending colon, opaque food is moved 
on chiefly by “sy.stolic'' tonic contractions which are pre- 
ceded by "diastolic” relaxations due to loss of tone. The 
tonic valuations are fairly rapid in the terminal ileum, but 
very slow in the ascending colon. A “receptive relaxation" 
of the ceeum begins as soon as opaque food reaches the 
ileal loop.s proximal to the terminal loop. The cecum is 
normally low in po.sition when it begin.s to fill, and rises 
while the content.^ are moved on into the transverse colon. 
The ileocecal valve remains clo.scd while peristalsis in the 
terminal ileum is wave-shaped and rhythmic; it becomes 
passable when the opaque medium is driven forward by 
tonic “.stripping” contractions in the terminal ileum. The 
valve is normally competent for opaque food given by the 
month. The cecocolonic sphincter i.s relaxed while the 
ascending colon fills, but contracts slowly while mass peris- 
talsis drives the contents into distal parts. This contraction 
causes physiologic stasis in the cecum. The vermiform 
appendix is filled by the peristalsis of the cecum, but is 
emptied by its own intrinsic tonic contractions. — Robert 
Turcll. 


Fallis. Lawrence S. and McClure, Roy D.: Acute 
Choicegstitis; a Revkiv of S20 Cosc.s. S. G. 0., 70:0-1022, 
■I II lie, imo. 

This study consists of 320 cases of acute cholecystitis 
which were healed by cholecy.stectomy. As a rule, the 
operation was done as soon as possible. Cases were se- 
lected on the basis of pathological report rather than 
surgical or clinical judgment. The pathological criterion 
for the diagnosis of acute cholecystitis was microscopic 
evidence of polymorphonuclear infiltration of the gall 
bladder wall. 

Three hundred and twenty consecutive cases of acute 
cholecystitis were operated on with a mortality of 5.3 per 
cent. The age of the patient had a very definite bearing 
on the mortality; for the 108 patients under 40 years of 
age there was one death — a mortality of .0 per cent, while 
in the group of 48 patients over GO years of age there 
were 5 deaths, a mortality rate of 10 per cent, and in the 
middle group of 1G5 patients, there were 11 deaths with 
a mortality of 6.7 per cent. 

The group of patients whose maximum pre-operative 
temperature was above 102 degrees P. showed a mortality 
rate two and a half times the mean death rate. Pulmonax'y 
complications increased the operative risk three times and 
cardiac complications doubled the risk. 

In order to determine the proper time for operation, the 
cases were divided into three groups depending on the 
duration of thCsymptoms prior to operation. Group I in- 
cludes those operated on within 24 hours, and in this group 
there was a mortality of 8.3 per cent. Group II consists 
of the patients who had symptoms from 24 to 72 hours 
before operation, and in this group the mortality was 7.3 


per cent. The lowest mortality of 3.4 per cent was found 
in the last group where a period of over 72 hours elapsed 
from the onset of symptoms to the operation. 

A diagnosis of chronic cholecy.stitis with acute exacer- 
bation was made in 43 per cent of the patients. A previous 
attack of cholecystitis or long-standing gall bladder dis- 
ease appears to confer some degree of immunity, for the 
lowest operative death rate of S.G per cent was found in 
the group of patients whose acute cholecystitis was .super- 
imposed upon pre-existing cholecystic disea.»e. Further 
evidence on this point is that the death i-ate following 
operation on the same number of patients with primary 
acute cholecystitis was G.l per cent. Gangrene of the gall 
bladder with surgical interference gave 10 per cent mor- 
tality, empyema 5.9 per cent. Gal! stones were present in 
all but 9 per cent of the cases. 

From this study, it would appear better to delay oper- 
ation until the acuteness of the process lias subsided and 
the patient has been given the proper pre-operative treat- 
ment. — Francis D. JIurphy. 


ScHALM, L.; f/c Dianictre Mogen dcs Gtohulcs Rouges 
Coinmc Rlihncnt dc Diagnostic dans In Diffrrcnciation dcs 
Icteres. The Average Diameter of the Red Blood Cells ns 
a Diagnostic Factor in the Differentiation of the Tgpes of 
Icterus. 

It has been known for quite .some time that the diameter 
of the red blood cells in liver cirrhosis and in some forms 
of icterus is increased. The study of the average diameter 
of the red blood cells permits the dilTerontiation of icterus 
caused by alterations of the parenchyma of the liver and 
the icterus caused by obstruction of the biliary ducts. In 
a ease of icterus, an increase of the average diameter of 
the re<l blood cells of 1.0 u, or more, indicates with great 
probability an extensive destruction or an important 
functional alteration of the liver tissue, which could be 
the cause of the icterus without obstruction of the biliary 
ducts. (Only one exception, in a case of carcinoma of the 
head of the pancreas, was noted). On the other hand, such 
ai> increase permits with great probability the exclusion 
of an obstruction of the biliai-y ducts by stones without 
serious damage of the liver tissue itself. If in a case of 
icterus lasting for several weeks the diameter does not 
exceed 0.7 u. then an ob.struction without serious affection 
of the liver tissue can be assumed. — Rudolf Schindler. 


Berg, Hans Heinrich: Ga.sftic!liing dcr Gallniivegc. 
Wcitcrcs nchcr den Nachweis von Gas in dot Gallenwcgcn. 
Fortschr. a. d. Gchict d. Rocnlgcnstrahlcn, 01:1-1 and S, 
Jan., 191,0. 

Gas may be found in the hepatic ducts (1) by perfo- 
ration of gas or air containing organs into the ducts or 
(2) by infection with gas producing hacteriac. 

Berg emphasizes that the diagnosis can be made without 
the use of contrast media (“flat plate.”) He describes 
sev'eral cases of cholecysto-duodenal fistulac in which air 
can be seen in the hepatic ducts and in the gall bladder. 
A film of a case with several abscess cavities within the 
liver and air in the gall bladder is especially instructive 
as the photo of the autopsy specimen appeai-s for com- 
parison. The importance of the visualization of air in the 
bile ducts is stres.scd. 

In a second paper Berg refers to the newer literature 
concerning- this subject which has come to his attention 
since the first time he nmde it public in 1937. He empha- 
sizes that the newer studies of Beckermann are going to 
improve the po.ssibilitics of demonstrating small amounts 
of gas in the hepatic ducts. — Franz Lust. 


McGowan, J. M. and Henderson, F. F,: Prevention 
and Management of Pain Following Cholecystectomy. N. 
Eng. J. of Med,, No. 2,7, p. fliS, June. 

Pain following cholecystectomy is due to dilatation of 
the biliary ducts caused by distal obstruction. Amount of 
pressure necessary to cause dilatation of the ducts has 
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been found to varj' fi'om 70 mm. to 500 mm. of water. 
Post-operative pain may be due to disturbances 
the biliary system. In those instances where it is due to 
diseases of the biliary tract itself post-operative re- 
currences can be prevented by the prolonged use of T-tube 
drainage of the common duct. Glyceryl trinitrate is used 
to relax duodenal spasm. If after three weeks it is found 
that the T-tube can be clamped off and no pain is ex- 
perienced with back pressure of 300 mm. of water and 
resting pressure of less than 30 mm. of water, and roent- 
genograms show an absence of stones and free emptying 
of the T-tube, then the tube can be removed. Symptoms of 
biliary dyskinesia can often be relieved by the daily use 
of glyceryl trinitrate. — Henry H. Lerner. 


Twiss, J. R., Cartf.n, R. F. and Hotz, Richard; The 
Determination of Diliary Tract Infection with the En- 
capsniaied Duodenal Tube. Ann. hit. Med., XIII, SlOi, 
May, lOiO. 

The results obtained from bacteriological culture of gall 
bladders removed or specimens obtained at time of surgical 
drainage has established a high rate of biliary tract in- 
fection. Preoperative study of such cases has resulted in 
a much lower percentage of positive findings and the 
authors have undertaken their study of a series of 120 
patients with the objective of bettering the preoperative 
diagnoses. Viewing the problem from the other end, 
greater emphasis can be laid; in preoperative study the 
gall bladder has been found to be sterile in about 25 per 
cent of cases studied, while at operation the biliary tract 
was found sterile in over 65 per cent. Such disparity 
brings into pertinent inquiry the reasons for the higher 
per cent of inaccuracies by transduodenal drainage 
methods. It is relatively easy to understand why higher 
percentages of positive findings are obtained by duodenal 
tube drainage — organisms from the pharynx, mouth and 
stomach afford contaminating organisms that lend to con- 
fusion. One of the authors and Phillips in 1936 reported 
on an improved method of obtaining specimens of duo- 
denal bile by means of an “encapsulated duodenal tube,” a 
tube which Twiss had described in 1933. This tube has a 
bucket which is covered wdth a keratin-coated gelatin 
capsule which is dissolved after the tube reaches the duo- 
denum (provided the contents of the duodenum be alka- 
line). 

The authors present a study of 120 consecutive oper- 
ative cases in which a preoperative duodenal drainage by 
the encapsulated method was done. Specimens for culture 
at time of operation were obtained. The results are inter- 
esting; In only 2 per cent of the entire series was there 
no agreement between specimens obtained at operation and 
those from the duodenal drainage. After correction of all 
errors the diagnostic accuracy for the series was fixed at 
83 per cent. Sterile cultures were obtained in 75 eases by 
duodenal drainage and in 74 in specimens obtained by 
operation. These findings would seem to indicate that 
bacteriological cultures of duodenal bile obtained under 
sterile precautions by the encapsulated duodenal tube 
afford reliable evidence of biliary tract infection. — Virgil 
E. Simpson. 


Branisteanu, D. et Nicolesco.I.: Sur I’actionCholccys- 
tocinctiqnc de Vhistanmic. Bull. Acad. Med. Itoinnanie, 
8 ( i ): StO - S2i , 5 fgs., 19S9. 

The cystic ducts of dogs anesthetized with chlorofoim 
were cannulated, and contractions of the gall bladder were 
recorded. In 5 dogs, intravenous administration of 5 mg. 
of histamine was followed by definite contraction \vithm 
%-3 minutes. Negative results in 3 cases were attributed 
to the greneral anesthesia. — F. H. Snyder (Courtesy of 
Riol. Abst.i. 


Roseneerg, D. H. and Soskin, Samuel: The A^oruhiv 
S Test of Liver Finwtion; an Evaluation with Compnra- 
live Study of the Bronisnlphalcin and Hippnric Acid 
Tests. Ann of Ini. Med., XIII, 1644, March, J. 040 . 

The multiplicity of liver function, its functional reserve 
and regenerative capacity have combined to lessen the 
value of any one test of liver function. None of these tests 
is of much value in detecting disease of the liver in an 
early stage. One dependable test of one function is 
valuable and when taken in conjunction with other de- 
pendable tests for other functions does become important.. 

The authors consider the azorubin S test to have some 
such merit and think it may be superior to the older, recog- 
nized bromsulphalein test by detecting earlier or less ad- 
vanced stages of chronic liver deficiency. They agree with 
Eppingev that urinary excretion of azorubin S as a 
measure of liver function is not dependable. The test offers 
an opportunity for simultaneous microscopic study of the 
bile, as well as a liver function test which offsets the 
patient’s objection to a transduodenal drainage. Their 
comparative observations of the hippuric acid test led to 
the conclusion that usefulness was limited to the advanced 
stages of chronic hepatic disease ivithout adequate liver 
regeneration or to acute diffuse injury. 

The method of performing the test is described and the 
interpretation of the findings based on the determination 
of color changes in the bile of normal subjects. It is stated 
that 95 per cent of the dye is excreted in the bile and that 
the normal appearance time of a deep cherry red color 
was between 15 and 30 minutes. Their study included 19 
cases of cirrhosis, 2 of acute toxic hepatitis, 1 of subsiding 
acute hepatitis, 1 of fatty metamorphosis of the liver and 
4 of early chronic hepatitis. Of the cirrhotic group the 
test was positive in all, the appearance time of the dye in 
the bile ranging from 33 to 90 minutes; the bromsulpha- 
lein test was positive in 18 of this group, the retention 
ranging from 10 to 100 per cent; the hippuric acid test 
was positive in but 6. Of the 4 cases of chronic hepatiti-s 
the azorubin S test was positive in all, the bromsulphalein 
in but one and the hippuric acid test was negative in all. 

They stress the value of the crystallographic study of 
bile and agree with Piersol, Bockus, Shay, Bloch, Lyon" and 
Riegel that a microscopic study of the bile may be more 
valuable than X-ray study. When both crystals of choles- 
terol and calcium bilirubinate are found they consider the 
finding as pathognomic of gall stone disease, and that one 
makes the diagnosis presumptive. 

They conclude with the opinion that the azorubin S test 
IS as reliable as bromsulphalein in hepatic cirrhosis and 
better than hippuric acid; that it is superior to both in 
early chronic hepatitis.— Virgil E. Simpson. 


Iverson, P. and Roiiolm, K.; On Aspiration Biopsy of 
the Liver, with Remarks on its Diagnostic Significance. 
Acta Med. Scand., 102(1/2) 12 figs., 1939. 

-Aspiration biopsy of the liver is described. It was done 
100 times, but was unsuccessful in 22.5% of the cases. It 
causes little inconvenience to the patient but is contraindi- 
cated it there is a tendency to bleeding. In this way, it is 
possible to demonstrate acute and chronic inflammatorj- 
conditions, tumours, degenerated processes, and bilian- ob- 
struction. — J. F. Wilkinson (Courtesy of Biol. Abst.)'. 


Norman C.; Actite Pancreatitis. California and 
IFcst. Med., Sl(5):319-32i, 1039. 

Acute pancreatitis occurs frequently as a transient colic. 
In the past, only fulminating and 50% fatal cases of acute 
pancreatitis have been recognized; 30% of these at 
autopsy. About. 50% of acute pancreatitis is associated 
with biliary pathology. Intrapancreatic pathology is quite 
frequently the cause. Pancreatic enzyme tests on the 
blood and urine show a much higher incidence of pancrea- 
titis than was previously supposed— M. L.IIsley (Courtesy 
ol biol. AbsL). 
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Brocq, Pierre and Aboulker, Pierre: Trattemenl 
Chirurffical des Plates Operatoires dcs Canaux Puitcrca- 
fnjttcs. Sarffical Treatmcrit- of Operative Lesions of the 
Pancreatic Ducts. 

The authors have studied the ctioloRy of the pancreatic 
fistula in 25 cases. All of them were due to an operative 
lesion of the head of pancreas. In 22 cases a Rastro-duo- 
dencctomy was carried out for Rastric ulcer. In 2 cases a 
duodenal diverticulum led to the operation. The lesion of 
the pancreas took place either durinR the resection of the 
floor of the ulcer or durinR the mobilization of the duo- 
denum. The resection of the ulcer floor penetratinR into 
the pancreas should not be carried out. It may lead to the 
most serious consequences. The ulcer floor should be left 
within the orpan which it covers. However, sometimes a 
pancreatic duct opens spontaneously into the ulcer floor, 
and then the operative procedure cannot be hold respon- 
.sible for the formation of a pancreatic fistula. 

The chief pancreatic duct may be endanRcred by the 
mobilization of the duodenum, since sometimes the distance 
between the pylorus and the papilla is only 4 cm. The 
canal of Santorini may bo liRated in such cases. And since 
in some cases this is the only excretory duct of the 
pancreas, the consequences may be serious. It is diflleult 
to recORnizc the lesion durinR the operation. A small <lrop 
of transparent fluid may be seen. If at the same time a 
lesion of the biliary ducts has occurred, the surRCon will 
be more prone to look for a lesion of the pancreatic duct, 
also. The direct reimplantation of the pancreatic duct can 
be carried out only e.xcoptionally. 

The other procedure employed is the invaRinntion of the 
injured piece of pancreas throuRh an incision into the 
stomach, the duodenum, or the jejunum. 

24 patients were treated immediately after the occur- 
rence of the lesion. 14 of them died; 10 were cured. — 
Rudolf Schindler. 


Mayo, Charles IV. and Miller, .Toseph M.: Endometri- 
osis of the Sifimoid, Pcctosii/moid and Ilcctitm. S. G. O., 
Feb. J. UHO. 

The purpose of this article is to describe endometrioma 
so as to distinRuish it from carcinoma. Mayo and Miller 
define an endometrioma as “a tumor or tumors composed 
of .aberrant endometrial cells associ.atcd with smooth 
muscle cells in some situation." It occurs in women be- 
tween 80 and 49 years of aRC usually, and symptoms arc 
usually present for a lonRcr time than in inflammatory 
conditions or carcinoma. Periodic symptoms include consti- 
pation, dysmenorrhea, diarrhea, I'ectal blecdinR and p.ain. 
Sterility and Reneral discomfort in the lower portion of 
the abdomen are often associated with this disease. 

Statistics and symptoms of 38 cases encountered at the 
Mayo Clinic are discussed. It was found that an accurate, 
detailed history and inspection and palpation of the pelvic 
region are important in diaRnosinR endometriosis. 

The best treatment is conservative resection of the 
bowel since this will allow the patient to have children. 
This procedure is especially Rood if the lesion is ma- 
liRnant, if metastasis is not found and if evidence of 
endometriosis cannot bo found in the pelvis. If the patient 
is near the menopause age, the more radical treatment of 
radium implantations or roentRen-rny is employed because 
it usually oilers the possibility of the induction of an arti- 
ficial menopause and at the same time corrects the endo- 
metrioma. If there is an obstruction, a temporary colonic 
stoma may be made and then radical therapy used. — 
Francis D. Murphy. 


Guy, Chester C. and Rotondi, Armando J,: Ovarian 
Lesions Simnlatinp Appendicitis. S. G. 0., 70:C-1J00, 
Jane, 191,0. 

Ruptured follicle or lutein cysts of the ovaries often 
produce symptoms like those of appendicitis, but if acute 
appendicitis can be ruled out pre-operatively, many women 
can be spared an unnecessary laparotomy. Up until this 


time, little attention has been given in medical literature 
to the pre-operative diaRno.sis of ruptured follicle cyst or 
corpus luteum hemorrhage, and this study is presented to 
show the relationship of dillercnt factors in making a 
correct diagnosis. 

This study includes the case histories of 52 women oper- 
ated on w'ith a pre-operative diagnosis of appendicitis. 
Most of the cases were in the third decade, 25 being the 
average age. It was found that the relation of time of 
onset of symptoms to the mcn.strual cycle was of major 
diappiostic importance. More than three-fourths of the 
patients complained of pain in the right lower quadrant 
between the twenty-first and twenty-seventh days after 
the last menstruation, while the remaining 2.3.5 per cent 
noticed these symptoms on the fourteenth day after the 
last menstrual period. 

Twenty-five of these patients experienced sharp pain, 
sudden in character, fir.st generalized over the abdomen 
and then in the right lower quniirant. The remaining 
patients noticed abdominal pain low in the abdomen of 
either short duration or of intermittent character. It is 
believed that vaginal and rectal examination is of definite 
value in dingno.sis. 

In most cases, the symptoms were mild and correct 
diagnosis easily given with expectations for spontaneous 
recoverj'. Endocrine therapy may bo of value if attacks 
recur. Some eases showed more pronounced symptoms 
and clinical findings which simulated appendicitis, tubal 
prcRnnney or other pelvic lesions and called for surgical 
exploration. If operation seems necessary, every elTort 
should be made to conserve the maximum amount of 
ovarian tissue. — Francis D. Murphy. 


Lake, Norman C.: Anastoinosis Tabes far Ilcscelion of 
the Colon. Ilrit. Med. ./., StlOSS. Kn. 1,11,7. June 29, im. 

To overcome the dinicultic.s of many different types of 
clamps utilized in resections of the colon, the author 
mentions Cope ns describing an ingenious apparatus in 
which the tulies themselves form the clamp. 

bake had experimented with an apparatus in which the 
tubes used to create the anastomosis between the two bowel 
loops below the level of the abdominal wall. He used this 
instrument in ten cases which proved to bo highly .satis- 
factory, and siiRRCsts that it is an improvement in tlic 
technic of the P.aul operation. Lake de.scribes and illus- 
trates the apparatus and discusses the details of the oper- 
ative procedures. By this method it emphasizes that in 
the m.ajority of cases only one operation is necessary for 
the complete operative procedure. — Maurice Feldman. 


Turku., R.: The Intestinal Pha.se in Urolopic Disease. 
111. The Pole of the Colon in Urolithiasis. J. Urol.,^3:i7C, 
March, 191,0. 

The literature dealing with the relation of infection to 
urolithiasis is reviewed. The .author believes tlmt pre- 
existing uroinfcction caused by the organi.sms of the colon 
bacillus group and inflammatory and suppurative lesions 
and il.vsfunction of the nnorectocolonic tube are important 
causative factors in the genesis of urolithiasis in certain 
cases. The eradication of the foregoing lesions and the 
correction of dysfunction are an important part of the 
therapeutic program for the elimination and prevention of 
urolithiasis with infection caused by organisms of the 
colon bacillus group. 


EHLERT, Ch. D.: Urolopic Manifestations of Appendi- 
ritis. J. Urol., A.liiOS, March, 191,0. 

The author recently studied the subjective and objective 
manifestations of appendicitis, which might be confused 
with those arising as a result of disease of the urogenitn! 
tract, (particularly of the lower urinary tract). It is 
recognized that pathologic elements in the urine occur in 
patients with appendicitis, but the mechanism of their 
production is still poorly understood. The urologic mani- 
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Icstations of appendicitis arc clarified as (p 
of micturition (frequently and pain of urination, dssuria, 
and retention of urine) ; (2) abnormalities in the urine 
(hematuria, pyuria, albuminuria, anuria) : (3) pain or re- 
fraction of the right testiele; (4) renal or ureteral colic, 
and, (5) tenderness in the right costo-rertebral angle. 

Hematuria and pyuria are believed to be caused by peri- 
ureteritis and ureteritis which are brought about by the 
actual contact of an inflammed appendix u-ith the ureter. 
Harbin is said to believe that the pyuria is explained by a 
concomitant pyelitis, and that both appendicitis and pye- 
litis in some cases are metastatic infections arising from 
a common focus. Kidney infections in appendicitis may 
also be caused by lymphogenous ascent of colon bacilli up 
the ureteral lymphatics. Appendicitis as a cause of pyelitis 
seems to be an important consideration. JIassive pyuria 
may occur following the rupture of an appendiceal ab- 
scess in the urinary bladder. 

A short discussion of the other urologic manifestations 
is also presented. — Robert Turell. 


CosACESCO, A., David, N. and Stanesco, C.: Les Images 
Radiologiqitcs do LAquide Libre intraperitoneal dans Us 
Peritonites, les Hemopdritoines ct Us Perforations. X-ray 
Pictures of Free Intraperitoneal Fluid in Cases of Peri- 
tonitis, Hcnio-pcritoncum and Perforation. 

Discovery of levels of free fluid in the abdominal cavity 
by routinely carried out fluoroscopy, especially before ab- 
dominal operations, may be of great importance. This 
radiologic symptom is neither constant nor is it an early 
symptom, but sometimes it may influence the treatment 
decisively. 

Two levels may be found which suggest the necessity of 
a double incision, fn cases in which an internal hemor- 
rhage may be suspected but in which the surgeon is re- 
luctant to go ahead with laparatomy because of the bad 
condition of the patient, the fluoroscopic finding of a fluid 
ievel in the abdominal cavity may prove the presence of a 
homo-peritoneum. — Rudolf Schindler. 


Letulle, Raymond: De I’utilite do Vexamen dcs SclUs 
Pour Ic Diagnostic Differenticl ct U Tratemcnt dcs Enter- 
ites C/ironigiics do Guerre. La Rcchcrchc dcs Parasites. 
On the Importance of the Stool Examination for the 
Differential Diagnosis and Therapy of Chronic Entcritides 
of the Ti''ar. 

The author emphasizes the importance of intestinal 
parasites in serious cases of apparent chronic gastro- 
enteritides of soldiers. He encourages careful stool exami- 
nations in such cases and recommends rather complicated 
methods of concentration. His discussion of the various 
intestinal parasites does not bring out any new points. — 
Rudolf Schindler. 


Warren, Mortijier, Drake, Eugene H. and Hawes 
Richard S. : Some Observations on the Persistence of th 
Bachman Shin Test and of Eosinophilia After Recover 
from Trichinosis. Ann. hit. Med., XIII, SlU, May, }9i( 
Although the Bachman Skin Test is 10 years old am 
classed as specific, there is little information in the litera 
ture that sheds light on the duration of the test after re 
covery. One case was found reported by Theiler am 
associates showing a positive reaction 7 years after in 
faction.* The authors report their study of an epidemii 
on 1925 in Portland, Maine, in which ‘71 persons wen 
knowm to have eaten the infested pork. Reactions wen 
found in 64, a 1-10,000 dilution of Bachman antigen beini 
used. Three years later they retested 45 of the 52 suv 
vivors who originally gave a positive reaction. Of 22 whi 
were clinically ill and reacted positively in 1935, then 
Mere 1 , wh o showed a positive Bachman in 1938; vhii 
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represents an 85 per cent persistency from the apparent 
viewpoint of the authors. 

The authors conclude: 

1 The Bachman intradermal skin reaction remains 
positive longer than 3 years in the majority of cases of 
persons having had clinical Trichinosis. 

2. ‘In subclinical Trichinosis with negative skin reaction 
the test remains negative after 3 years. 

3. Eosinophilia usually absent 3 years after recovery. 
— Virgil E. Simpson. 

Barber, Hugh and Osborn, G. R.: The Morbid Anatomy 
of a Sporadic Case of Infective Hepatic Jaundice. J. Path, 
and Bact., 1,9(3) -.581-585, 1 pi, 1939. 

The death of a man of 38 from a head injury gave the 
rare opportunity to study the morbid anatomy of infective 
hepatic jaundice (simple catarrhal jaundice). The essen- 
tial lesion was found to be in the liver cells, formation of 
bile ceased. Changes in the lower biliary tree and duo- 
denum were secondary. The condition is contrasted W'ith 
true catarrhal jaundice which follows gastro-intestinal in- 
fections such as dysentery.— Authors (Courtesy of Biol. 
Abst.). 


Vbdder, Edward B,:- Discussion of the Etiology of 
Sprue. Am. J. of Tropical Med., 20:345, No. 3, May, 1940. 

There are several theories regarding the causation of 
sprue. Ashford’s theory of moniliasis is held improbable 
today. Scott believes that the disease is due to a deficient 
parathyi'oid secretion with lack of calcium. The calcium 
deficiency is more likely a result of disturbed intestinal 
absorption, rather than the cause. A deficient diet does not 
explain all the facts. 

Sprue should not be looked upon as a tropical disease. 
It is true that most reports come from the tropics. In a 
number of cases individuals who had lived in the tropics 
returned to temperate countries and developed the disease 
after a latent period varying from one to twenty-five 
years. Cases have been described in residents of temperate 
climates who have never visited the tropics. 

The pathological changes are not consistent. Atrophic 
changes in the mucosa of the small intestine are frequent, 
affecting especially the glandular epithelium, shrinkage of 
villi, and valvulae coniventes, and round cell infiltration. 
The tongue lesions are not always present. The peculiar 
stools, the emaciation, and macrocytic anemia are charac- 
teristic. The anemia is at first normocytic, becoming ma- 
crocytic in the later stages. Achlorhydria is not present. 
Neurologic symptoms in the form of paresthesias, and di- 
minished reflexes occur in a few cases. The blood pressure 
is around 100, and the basal metabolic rate reduced. 

Sprue commences as a functional disturbance of the 
small intestine resulting in impaired food absorption. Be- 
cause of the diminished fat absorption, the stools become 
bulky, fatty and steatorrhea develops. Fermentation of 
carbohydrates produces gaseous distention and frothy 
stools. The absorption of calcium and iron is impaired and 
a disturbance in vitamin absorption also takes place. Hence 
a vicious circle is set up. The Vitamin complex is the 
most essentia] one lacking in the accompanying avitami- 
nosis, The anemia is probably directly attributable to this 
lack, which explains the beneficial results of crude liver 
e.\traet and yeast. 

"The reason for the intestinal dysfunction is only specu- 
lative. Adrenal insufficiency, deficient parathyroid, thy- 
roid, and anterior pituitary have been proposed. Of all the 
hormonal theories, that of anterior pituitary hypofunction 
seems the most reasonable. — ^Philip Levitsky. 


Ewier, A. W., Krasowska, M. and Ptaszek, L. : Sucro- 

Tm\5i-Z: 

tnf (alimentary) sucrosuria is probably due to 
the loss of sucrol.vtic actirity of the duodenum; the endo- 
genous form which is independent of the sucrose supply, 
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is believed to be connected with alterations in the functions 
of the pancreas and, perhaps, of the liver. Sucrosuria is 
rare, only 4 case.s having been recorded. — J. F. Wilkinson 
(Courtesy of Biol. Abst.). 


Lyall, .Alexander: The Pathology of Chloritlr Metab- 
olism in Man. Brit. Med. (J,110) :7Bn-7G2, 10.14. 

The normal cycle of chloride metabolism is discussed. 
Tables compiled from literature and the author’s analyses 
indicate that about 50 to GO gs, of NaCl is secreted into the 
•alimentary canal in 24 hours. Resorption occurs almost as 
rapidly as excretion since the plasma Cl cone, does not 
alter significantly durinR dine.stion. The regulation of the 
Cl content of 12 body fluids is discussed. Renal Cl ex- 
cretion ceases when plasma Cl is below 520 mg./'lOO ec. In 
a case of relieved intestinal obstruction, plasma Cl ro.se 
from 4G7 mg. to 580 mg./lOO cc. and urine Cl from nil to 
440 mg. After gastric aspiration, plasma Cl fell from GOG 
mg. to 410 mg. 100 cc. and urine Cl fell simultaneously 
from 310 to 10 mg.'lOO cc. In Addison’s disease the re- 
duction in plasma Cl is correlated with defective kidney 
C! retention. Disturbances of Cl metabolism are important 
in intestinal obstruction, pyloric stenosis, chronic ne- 
phritis, edema, obesity, hypertension, and Addison’s dis- 
ease. 25 references are given. — J. B. Baton (Courtesy of 
Biol. .Abst.). 


Spies, T. D., Bea.v, IV. B. and Vilter. R. W.: Adenylic 
Acid in Hitman Kutrition. Ann. Int. Med., XIU, IGIC, 
March, lOiO. 

The authors have found that certain deficiency diseases 
ore improved when crystalline vitamino supplements arc 
added to inadequate diets, but if the diets wore not im- 
proved many of these patients continued to have symptoms. 
They conclude that the e.s.sential substancc.s — nicotonic 
acid, thiamin hydrochloride, riboflavin, oleum percomor- 
phum and Vitamin Bt — still leave a deficiency. 

Tliey report, briefly, their investigations of the proper- 
ties of adenylic acid on normal persons and those suflering 
from deficiency diseases. Pellagrins in I'elapse and others 
with symptoms believed to be duo to a mixed vitamin de- 
ficiency were relieved by adenylic acid. The reactions, how- 
ever, are too severe to warrant its use in human beings in 
its present foimi. — Virgil E. Simpson. 


Drew, Charles R., Scudder, John a.nd Papps, Jean: 
Controlled Fluid Therapy with Ilema tocrit, Specific 
Gravity and Plasma Protein Determinations. S. G. O., 
70:5-850, May, lOiO. 

The authors present four tests as to the state of hydra- 
tion in seriously ill surgieal patients. They are (1) dc- 
tei-mination of the percentage of cells in venous blood; (2) 
determination of the specific gravit.v of the whole blood; 
(3) determination of the specific gravity of the plasma 
and (4) calculation of the plasma protein content by 
means of a simple formula. 

These tests arc of value in determining the degrees of 
water loss, water plus protein loss, the onset of shock, 
differentiating shock due to simple circulatory collapse 
from .shock complicated by hemorrhage, detecting dehydra- 
tion in the presence of anemia, predicting the approach of 
an edema level of proteins and directing treatment more 
rationally for the alleviation of any of these conditions. 

In simple dehydration, a rise in the cell volume, whole 
blood and plasma specific gravity and plasma protein per- 
centage occurs. Treatment consists of giving fluid until 
the elevated values approach normal. In some cases, as 
shock, treatment is more complicated. Treatment must at- 
tempt to overcome (1) severe arteriolar and venular 
spasm; (2) capillary paralysis and dilatation and (3) the 
great loss of circulating blood volume. Hypertonic- sodium 
chloride, suprarenal cortical hormone (eschatin) and blood 
transfusions are valuable treatments. 

In hemorrhage there is usually a fall in the specific 
gravity of the whole blood, drop in cell volume, and plasma 


specific gravity changes are less marked. Blood trans- 
fusions constitute treatment. When there is loss of both 
fluid and protein, the problem is more difficult. The ex- 
treme hcmoconccntration and shock, if present, must be 
combated by means of adequ.ate fluid administration, yet 
the lowered protein concentration must not be reduced to 
the edema level. 

When acute changes take place in chronic disease, all 
tests are necessary. Sudden water loss is shown by an in- 
crease in the weight of the plasma. The protein values 
should be reduced to approximately normal levels and the 
cellular elements of the blood restored. Impending edema 
is .shown by a gradually falling plasma protein level and 
since water-logging of tissues is detrimental in surgical 
conditions, repeated plasma protein determinations should 
bo made. 

In cases of hemoconcentration in which the hematocrit 
reading is over GO per cent cell volume, large quantities of 
hypertonic solutions arc contraindicated. In the severely 
ill, it might be wise to with-hold fluids until the severe 
spasm of the peripheral vessels is relieved and the seques- 
trated blood in the paralyzed peripheral capillaries returns 
to circulation. — Francis D. Slurphy. 


C,\RI‘ENTER, Thorne M.: The Combustion of Carbohy- 
drates in Man After Ingestion of Common Foods. J. 
Xutrition, 10:.', 2.1, 1010. 

The increases in carbohydrate combustion during the .0 
hours following food ingestion were greater, the greater 
the amounts of reducing and h.vdrolyzable sugars in the 
foods, anil smaller the greater the amounts of starch or 
fat in the foods. The boiled vegetables that may be 
characterized ns sweet (parsnips, beets, carrots and 
squn.'h) caused the greatest increases. Xuts, rice, maca- 
roni, white potato, and bread caused the smnlle.st increases. 
The combustion of c.arbohydrates was greater when carrots 
were eaten raw than when eaten cooked, but the picture 
was the reverse with white potatoes. The increase in 
combustion was sudden and marked but quickly over with 
cane sugar and dates. That with glucose was slower and 
less marked but lasted longer. With par.snips the i-eadily 
dige.stible carbohydrates were ' turned fir.st; subsequently 
the more complex oarbohydrates were liberated and made 
available. With nuts the increases in carbnhydiate com- 
bu.stion were small but continuous; the.v were .somewhat 
greater with cashew nuts than with other nuts — K. E. 
Jleyer. 


Free, .Alfred II. and Bing, Franklin C.: Wheat us a 
Dietary Source of Iron. Nutrition, 10:110, 1010. 

The iron content of eleven samples of .American grown 
wheat varied from 2.00 to 4.87 mg. per 100 gm. and the 
average was 3.04 mg. The proportion of the total iron in 
the form of ionogcnic iron ranged from 73 to 88(7. Within 
these limits the ionogcnic iron is a constant proportion of 
the total iron. By means of biological assays with anemic 
rats it was shown that the iron of wheat is fully as avail- 
able to the organism ns an equal amount of iron in the 
form of ferric chloride. About one-half of the iron of 
ferric chloride or of finely ground whole wheat is retained 
by the anemic rat. In view of the results of the feeding 
tc.sts it is difficult to interpret the values obtained with the 
chemical method for the estimation of ionogcnic iron. — 
-A. E. Meyer. 


Macy, Icie G., Hu.m.mel, Frances Cope, IIdnscher. 
Helen A., Shepherd, Marion L. and Souders, Hfj.en J.: 
Effects of Simple Dietary Alterations Upon Jlctention of 
Positive and Negative Minerals by Children. J. Nutrition, 
10:161, 1010. 

Nine children were the subjects of metabolic study 
ranging from 20 to 55 consecutive days for each child. 
Chemical analyses demonstrate that a con.servative sub- 
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Factors in the Diagnosis of Intestinal Protozoa in Man and in the 
Interpretation of the Findings 


By 

JAMES L. BORLAND, M.D. 

JACKSONVII.1.E. FLORIDA 


T HERIi: is a growing interest in the problem of 
protozoal infection, but the subject still falls far 
short of the position it deserves. Even when interest 
is manifested, the laboratories are often impeded bj' 
inadequate training of personnel and unfit or insuffi- 
cient material to examine. This fault arises from a 
failure to recognize four factors: (1) the incidence of 
protozoal infection in non-tropical zones, (2) the 
possibility of protozoa causing symptoms other than 
diarrhea, (3) the difficulty of finding and identifying 
organisms, and (4) the necessity of examining ma- 
terial which has not been rendered unfit by improper 
collection or the inadvisable use of drugs. 

The records of the search for protozoa in over 3500 
specimens from 1212 persons are used as a basis for 


Table I 



Individuals Positive 

Protozoa 

Number 

Per Cent 

E. hUtolyticft 

65 

5,4 

E. coH 

101 

8.3 

£. nana 

1 62 

5,1 

lodamoeba Nvilliamsl 

3 

.2 

Giardia 

56 1 

4.6 

CWIOTOi7.Stix . . ' 

1 21 1 

l.T 

Trichomonas 

1 33 

2.7 

EmbadomonaS' 

1 3 

.2 

Total cases . 

Ko. of positives ... 

General incidence 

Total days examined 

Days examined per case 


. . 1212 

247 

. . 2O.40e 

3619 

. . . 3 


Single infections . . 167 

Multiple infections 80 


discussion of the four points mentioned. To conserve 
space, some of the conclusions are not accompanied by 
the data. A distinction between specimens and days 
examined has been made in this report: A specimen 
day may include several specimens passed on that day. 
The records show that, if one defecated specimen con- 
tains a protozoon, all specimens passed that day will 
also contain the protozoon, although the concentration 
may vary considerably. 


INCIDENCE 


The incidence in the group of patients discussed in 
this paper is shown in Table I. This table does not 
represent an actual incidence for any locality, since 
the group is not properly balanced, but it does corres- 


Read nt the Annual Session of the American Gaslro-Enterolocical 
As«iocint5on at Atlantic City, N. J., Jun^ 10. 1940. 


pond with the figures of true suiweys from all parts 
of the country and indicates the frequency of protozoal 
infection in non-tropical zones. The reports of numer- 
ous authors on the incidence of Endamoeba histolytica 
have been averaged by Craig, on the basis of which he 
has estimated the incidence to be 10% for the \vhole 
country (6). According to Andrews (1), there is a 
geographic variation; “Available evidence seems to 
indicate that amebic infection is least prevalent in the 
northeastern quadrant of the countrj’ and is most 
prevalent on the Gulf Coast with intermediate inci- 
dence on the Western Coast.” It is clear that over the 
entire United States each physician should heed the 
pai-agraph of Dr. James (12) ; “If one works in areas 
in which Endamoeba histolrtica infection is present 
and wishes correctly to diagnose and treat the many 
varieties of ‘stomach trouble’ which constantly present 
themselves, one must be prepared to recognize amebas 
in the stools and to diflFerentiate Endameba histolytica 
from the three other amebas commonly found and fre- 
quently associated with it in the same stool: Enda- 
moeba coli, lodameba butschlii and E. nana.” 

PROTOZOA AND DISEASE IN GENERAL 

With the exception of Endamoeba histolytica among 
the Amoebae, Balantidium coli among the Ciliata, and 
Isospora hominis among the Coccidia, there is no uni- 
versal opinion as to the pathogenicity of human in- 
testinal protozoa. Excluding these, there is no con- 
clusive proof that actual invasion of the bowel ever 
occurs in the living, nor has there been demonstrated 
any means by which the protozoon could attack the 
tissues of the host. Trichomonas was discovered in the 
wall of the gut in five cases by Wenyon in 1920 and 
has been reported to have been found in the blood in 
autopsy material, but there was a question of post- 
mortem infiltration due to-the viability of trichomonas 
(21). Trichomonas hominis is known to ingest red 
blood cells occasionally, and in one case of this series 
in which red blood cells were plentiful, many of the 
trichomonas present contained red blood cells. The in- 
gestion of red blood cells in itself can not be accepted 
as indicating pathogenicity. 

It is known that protozoa of all types occur fve- 
quently in diarrheal stools and that improvement 
follows their successful removal often enough to give 
some basis to the claims for pathogenicity. Whether 
these protozoa actually produce enteritis, or whether 
they live as harmless saprophytes in the intestinal 
tract and are discovered in these cases, because the in- 
crease in fluid content favors their growth and more 
rapid peristalsis brings them down, is unknown. Like- 
wise, it is impossible to say whether improvement 
after treatment occurs because the organisms have 
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been destroyed or because some unknown factor has 
been combatted. 

Giardia is not only susjiected of affectinjr the bowel, 
as are the other protozoa, but is also thought to pro- 
duce biliary iiatholo^y. This belief apparently derives 
from the di.scovery of the flagellate in material ob- 
tained from duodenal drainages and from reports that 
it has been found in the bile of postoperative gall 
bladders. Since the duodenum is the normal habitat of 
giardia and duodenal drainages are commonly done only 
on patients with symiitoms referable to the biliary 
tree, further proof of the iiathogenicity of giardia is 
needed. This has become important since atabrine, 
which sometimes results in untoward reactions, has 
been shown to be a specific for this organism (18). 

Trichomonas is supposed to produce vaginal irri- 
tation without actually invading the vaginal wall. Since 
no consistent difference between trichomonas in the 
vagina and trichomonas in the stool has been dis- 
covered, it might be concluded that this lu-otozoon 
could also produce irritation in the bowel without 
demonstrable lesions. 

It seems unwise to state dogmatically that these 
supposedly harmless protozoa have no effect on the 
host regardless of circumstances. If jirotozoa are 
present in the stools of persons suffering with gastro- 
intestinal irritation, if no other cause can be found, 
and if symptoms persist after other treatment has 
been tried, it is good practice to remove them. 

There is even debate concerning the pathogenicity 
of E. histolytica. The question is not one of treatment, 
for this is indicated because of potential danger, but 
of the role played by the protozoon at the moment of 
discovery. The arguments for the occasional benignity 
of E. histolytica are based primarily on two ob.ser- 
vations: (1) that a certain percentage of any series of 
people infected with E. histolytica will deny symptoms 
(Craig’s estimate of seems fair (G) ), and (2) that 
a certain percentage of any group of infected patients 
having .symptoms of disease of the large bowel do not 
appear to be benefited by the removal of the parasites 
t5, G, n, 14). These observations do not seem to 
support adequately the conclusion that the host is not 
being damaged. In the first place, the bowel is notori- 
ous for its unreliability of .symptoms. It has been 
.shown that patients with E. histolytica infection may 
have extensive bowel ulceration or an insidious impair- 
ment of health without being aware of it (5, G, 13). 
There may be damage to the mucosa without ulceration 
or obvious gross defects (13, 14). In the second place, 
E. histolytica may not have been the sole cause of the 
trouble but may have been merely contributing to the 
distress of an othenvise nervous, irritable and unstable 
patient. The benefit of treatment may not be apparent 
immediately, even when all amebas have been removed 
during the first course of amebicide, as it sometimes 
takes months for old chronic ulcers to heal. Further- 
more, I can find no record of an autopsy of a known 
E. histolytica carrier where demonstrable lesions were 
not found, nor have I seen any quoted. Neither have I 
found a patient infected with this protozoon in whom 
disease or distui-bance of the colon could not be demon- 
strated. In both survey and private groups, some 
of those harboring E. histolytica denied large bowel 
symptoms, but when there was opportunity for careful 
.study, some colonic disturbance could be .shown. 


There has been a great deal of discussion of the 
reasons for, the variation in severity of symptoms. 
James (13) suggests that E. histolytica may live in the 
lumen of the bowel and invade it to a serious extent 
only at intervals; in between these times host and 
parasite may maintain a balance. The deciding factor 
in invasion may be an increase in virulence of the 
organism or a decrease in the resistance of the host 
or both. There is no definite proof that E. histolytica 
may change in virulence, but there could be a variation 
from time to time in the quality and quantity of its 
main odensive weapon, the hkstolytic to.xin (14). One 
interesting feature of the E. histolytica in this series 
is that there actually seemed to be some morphologic 
variation between the protozoa isolated from frank 
dysenteric patients and those obtained from the 
patients with minimal symptoms: The latter seemed 
more sluggish, smaller, browner in color, and had 
larger granules. James also mentions that the organ- 
isms seemed smaller in the milder cases (13). I have 


Table II 


No. of 
Specimens 

1 

2 

3 

r. 

Dobell (P) 

V.1 


1/2-2, '3 


niol 

.Svonnon (J7) 

14.0:J K. hUtoly- 
•icn 

47.07/ K. coU nrnl 

E. imn:» 

12.07 Cinnllft 


1 


Milnm «tn! Mrlrny 
(17) 

Howl; nrnl Stiles 
(.1) 

.' 0 .C 07 

1/3-1 /2 


Increnset! 
hy 237f 


Cttrtrr **t nl (10) 

33.47 K. liMoly- 
‘.Iri! 

I0.5',r K. coH 
l«.77 Oinnlin 




I’ftPSt (0) 

10.0^; Trichoinono? 
47.07 K. coli 

Glnnliit 


! 

i 


(12) 

1/.1 


l/2-=/n I 

• 107 . 

Surrey (12) 

Fro^li 

i 

1 '07 

!J07 

i 

1 


I’mctiHo (12) 

Ftnin 

7r>7 


i 

1 



heard Dr. Walter Palmer mention this in several dis- 
cussions. 

The available evidence indicates that in any patient 
infected with E. histolytica, regardless of the presence 
or absence of large bowel symptoms, the large bowel 
is probably being damaged, and the number of protozoa 
in the stool is not a reliable guide to the extent of the 
involvement. The failure of large bowel symptoms to 
subside immediately following treatment can not bo 
taken as proof that the infection was not contributing 
to the general poor health. The indications are also 
clear that a search for E. histolytica should be made 
in any patient in whom chronic infection or largo 
bowel pathology could contribute to the picture. 

DIFFICULTY OF FINDING.AND IDENTIFYING 
ORGANISMS 

Protozoologic.al diagnosis requires the highest typo 
of microscopic technique. A skeptical attitude in this 
field toward reports in the literature as well as in one’s 
laboratory is justified. There is no substitute for long 
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training under a competent protozoologist. It can be 
stated flatly that reports coming from a technician 
who lacks long and specific protozoological training, 
regardless of his competency in other microscopic 
fields, had best be discarded and conclusions drawn 
from clinical observations alone. 

The establishment of a diagnosis, the determination 
of the effect of treatment and the recognition of re- 
currence depend on compensation for the fact that 
protozoa are not present daily in the stools of infected 
persons. The numbers found vary greatly from day 
to day. Various authors have estimated the relative 
value of single and multiple stool examination as illus- 
trated in Table II. These figures are based mainly on 
unconcentrated and unstained material. 

In this survey there were 247 patients with proven 
infections whose stools were examined on 1025 days. 
In order to determine the frequency of positive days, 
only the records of 1G8 persons whose feces were ex- 
amined three or more days were analyzed. These re- 


sults are given in Table III. Protozoa were found in 
the feces 70% of the time in the whole group. How- 
ever, when only one organism was found, it was 
present 66% of the days. An analysis of the indi- 
vidual organisms in the single infection group shows 
that an average of 64% of days examined were posi- 
tive, varj'ing from 50% of E. histolytica, infections to 
81% in E. coli. In the multiple infections, protozoa 
were found 78% of the days, but in 39% of the days 
one or more of the protozoa known to be present in 
the bowel were not found. Of 60 patients with multiple 
infections who were examined on three or more days, 
in only 11 did all of the specimens contain all organ- 
isms known to be present; in 13 no specimen con- 
tained all. Of this group 38% of the specimens con- 
tained all the protozoa. In 42% one or more protozoa 
known to be present was missing, and in 20% no 
protozoa were found. The analysis of the individual 
organism.? found in the multiple infection groups 
shows that the percentage of occurrence differs 
slightly from that of the single infection group but 
averages at about 68% positive days. There was no 
constancy in variation: Organisms occurred on suc- 
cessive days, on widely separated days or in runs of 
positive days. 

The graph illustrates by accumulated percentage 
the number of infections found to be positive on the 
first day, second day and so on. Seventy-six per cent of 
knowTi infections were discovered at the first e.\-ami- 
nation and by the si.xth examination 98% had been dis- 
covered. Since all infected persons with more than one 
examination are included, the figures do not represent 
true efficiency, because there were undoubtedly undis- 
covered multiple infection, particularly in those 
persons having only two or three examinations. 

The effect of these variations on the incidence as re- 
ported in suiweys can be seen when the general inci- 
dence listed in Table I is broken down into groups of 
persons whose feces were examined on one day, two 
days, three days, etc. (Table IV). The incidence tends 
to become greater with the increasing number of days 
on which specimens are examined. The percentage of 
multiple infections discovered also increases. It is to 
be particularly noted that the incidence of E. histoly- 
tica is most affected. It seems wise at this point to 
state that in this study the number* of specimens ob- 


Table III 


i 

1 

Number of 

1 Patients 

1 

Days 

Examined ' 

Days 

Positive 

Days 

Negative 

Per Cent 
Positive 1 

Days When One 
or More Organ. 
Were Missing 

Entire Kroup i 

! 16S 

920 

650 


270 ! 

1 1 

1 70.7 , 


Single infections j 

1 lOS 

' 1 

575 

381 


194 i 

C6.4 1 


Multiple infections 

1 leo 

342 

266 


76 ; 

1 ; 

77.6 j 

39.2*:? 

Individual organ. j 

In single infections 1 




1 

i 

1 

1 

1 


E. histolytica j 

16 

97 

49 

1 

! 4S 

50.1 ' 


E. coli ! 

I 30 

128 

104 


1 1 

81.3 i 

i 

E. nana | 

22 

141 

92 

j 

49 

63.S i 


Giardia ' 

17 1 

77 

49 


28 ' 

C3.6 


Chilomasti.x i 



16 









” 1 

59.3 i 


Trichomonas j 

IS 

1 105 

71 


3^ 

C7.6 1 
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tained from the patient was determined by the patience 
of the observer and the examinee rather than tlic 
positive or negative results of examinations. However, 
the increased incidence in the higher groups was some- 
what influenced by greater interest in actual diarrheal 
cases, and the discovery of E. histolytica in early 
specimens sometimes terminated the search for pro- 
tozoa. 

The effect of these variations on the individual case 
is even more important. In a survey if a sufficient 
number of cases are examined, the error tends to 
balance, but when confronted by an individual patient 
and the necessity of knowing definitely whether he is 
or is not infected with protozoa, many stool exami- 
nations are imperative. Three stool examinations are 
often accepted as an adequate test for the presence of 
protozoa; six e.xaminations are universally conceded as 
the optimum number for a survey. Table V shows the 
results of the application of this rule to individuals. In 
144 people with more than three successive daily ex- 
aminations, nearly 10'^ of the single infections would 
not have been found, had e.xaminations ceased after the 
third day. Additional protozoa were found after the 
third day in 31''^ of the multiple infections. Again at- 
tention is called to E. histolytica in this chart: Over 
21% of the infections by this protozoon were not dis- 
covered until after the third day; in one patient the 
organism was not found until the fifteenth day. In 50 
patients who were e.xamined more than six successive 
days, 12% of the single infections would have been 
missed, and one or more protozoa would have been 
overlooked in 17% of the multiple infections. 

Of the numerous enrichment methods, two were 
utilized routinely in this study; the method of levi- 
tation (zinc sulphate) described by Faust et al (10), 
and a variation of the standard centrifuge method. 
The zinc sulphate levitation method cannot be praised 
too highly for its efficacy in the discovery of ova. It 
proved practical for this purpose in a simplified 
version. However, the full technique must be care- 
fully carried out for the detection of cysts. This proved 
to be too cumbersome for routine use. The best practi- 
cal method of enrichment for aid in the search of cysts 
is by centrifuging. For this purpose it is important 
to use a fecal suspension of such density that, after 


centrifuging and decanting the supernatant fluid, the 
residue can be examined without further dilution. 

There were 44 specimen days of positive patients on 
which unconcentrated material alone was used, and 
C8% were found to be positive. There were 123 speci- 
men days of positive patients on which concentrated 
material was e.xamined and 09% were positive. Of 75 
specimens examined directly and after centrifuging, 
in only one was the protozoa found in the concentrated 
and not in the unconcentrated, and there was one in 
which the reverae was true. Of 268 positive .specimens 
enriched by centrifuging and levitation, protozoa were 
found in the centrifuged material and not in the 
floated in 74 specimens. In only three was the floated 
material positive when the contrifugeil was negative. 

Since the habitat of protozoa is in the higher 
portions of the bowel, the number decreases toward 
the rectum. Therefore, on days when few organisms 
can be discovered in the stool, more can be found after 
obtaining material from higher in the bowel by purge, 
by colonic irrigation or by lavage of the sigmoid 
stream through the sigmoidoscope. Paulson and An- 
drews (20) called attention to this use of the sig- 
moidoscope and by using sigmoid lavage increased 
their total protozoal incidence from 13.7% in defecated 
specimens to 40.3(r. The records on the infected 
patients in this series confirm this finding. Table VI 
demonstrates the effectiveness of the purge and the 
proctoscope in discovering organisms. Proctoscopic 
lavage increases the general incidence from 11% 
(Table IV) to 30%. The increase would have been 
more marked, had the sigmoid stream been reached in 
all ca.ses. However, even when utilizing all of these 
devices, there are days when no organisms can be 
found in concentrated material obtained from high in 
the bowel; therefore, there must be at times a general 
diminution of the number actually present in the 
bowel. The reason for this subsidence of infection is 
not clear. Since analysis of multiple infections shows 
that the organisms vary more or loss independently of 
each other, the cause does not appear to be conditions 
in the bowel itself. The records in this series of 
positive cases show frequent variations in the pH 
(ranging from below 4.5 to above 8), and there was 
apparently no relationship between the pH and the 
presence or absence of jirotozoa. Diet, of course, has 
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Kxnm. I’lT Pulicnt 
I’rotoioa 

1 

2 i 

I 

1 

3 i 

•» 1 

Inc 

hienre I’cr Ci 

1 ^ j 

•nt 

1 7-9 

10-12 

: j 

1 " 

K. histolytica 

2.3 

■ 1.0 

1 6.1 

1 

1 5.6 

6.0 1 

6.6 

11.0 I 

38.9 

14.3 

K- coH 

2 . 1 * 

10.2 

U.O 

0.8 

9.0 

10.9 ; 

16.6 

10.7 

14. .3 

E. nnnn 

2.0 

8.0 

j 4.0 

4.0 

7.7 

8.9 

8.3 

11.1 

21.4 

Giardia 

3.0 

4.0 

! C .5 

6.3 

9.0 

0.0 

10.7 

5.6 

0.0 

Chilomnstix 

1.2 

1.1 

1.8 

o.e 

1.5 

2.2 i 

4.8 

6.6 

0.0 

Trichomonas 

1.2 ; 

2..3 

i 2.6 

2.4 

7.7 

o.r. j 

4.8 

ll.l 

1 

7.1 

Emhadomoiias 

0.3 









lodumoeba wilHnmsi 

i 


0.7 





5.6 


Gen. incidence per cent 

; 11.2 

21.6 

23.5 


29.9 

i 


55.6 


Mix. infections per cent 

; 

7.4 

7.6 

17.6 

8.3 

32.6 

38.1 

17.1 

42.9 

. Total patients 

1 

176 

277 

12 G 

67 

46 

84 

18 

14 
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some effect. Hegner demonstrated that many flagel- 
lates will disappear on a high protein diet. This w'as 
observed in some of these cases, but no connection with 
ordinary variation in diet could be found, and the 
amebas did not seem to he affected. Solidity and fluid- 
ity of the stool seemed to determine whether tropho- 
zoites or cysts were present but not the frequency of 
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i 

No. of 
' Patients 

1 

' 

Found After 
Third Day 

Additional 
Protoioa 
Found After . 
Third Day 

SINGLE INFECTIONS 

1 105 

^ 6 4.6% 


E. histolytica 

10 

3 


E. colj 

1 8 

(1 


E. nana 

1 12 

2 


Ginrclia 

1 " 

0 


DOUBLE INFECTIONS 

28 

1 

4 12.5% 

E. histolytica 

10 

1 

1 

3 

E. coVi 

1 8 . 


0 

E. nana 1 

1 12 ! 


2 

Giardia j 

1 


1 0 

3 OR MORE PROTOZOA 1 



: 5 31.2% 

E. histolytica 

* I 


' 1 

E. coll 

10 1 


I 

E. nann 

^ 6 1 


0 

Giardia 

5 

j 

I 

TOTAL 

144 ' 


1 

U 9.7% 

E. histolytica 



21.0 

E. coli 1 



5.5 

E. nana 

1 1 


9.6 

Giardia 

1 1 

1 ! 


5.0 


appearance or the numbers. The flagellates not having 
cysts (trichomonas) are not commonly present in a 
solid stool. 

To summarize, given competent e.xaminers, there are 
days when one is unable to demonstrate intestinal pro- 
tozoa in patients knonm to be infected. If only a single 
e.xamination can be done, the surest method is to ob- 
tain material following a purge, to obtain it from the 
sigmoid stream, or both. Even then, this single exami- 
nation is inferior to investigation of a large series of 
defecated stools. 

Recognition of the independent variation of the 
organisms is important, because the discovery of one 
or more organisms, even in large numbers, does not 
remove the need for examination of further specimens. 
In private practice, it is often impossible to collect 
specimens for a sufficient number of days, and I wish 
to recommend .the use of preserved material. I have 
had considerable e.xperience with specimens preserved 
in or"c formalin both in private practice and survey 
work. Comparison of all figures in this paper with 
figures of similar groups of preser\-ed specimens shows 
that the latter is slightly inferior to fresh material in 
every wa.v, but the increased number of days permitted 
by the method compensates for the difference. Tropho- 
zoites usually disintegrate, but cysts preserve well 


with a few exceptions. I have kept cysts for two years 
in this solution without deterioration. In using pre- 
sei*ved material, one must be certain that the stool 
collected is formed, that it is placed in formalin im- 
mediately, and that further specimens are collected if 
the cysts are not intact. If the limitations and uses of 
this method are kept in mind, it will prove e.xtremely 
valuable, 

THE NECESSITY FOR EXAMINING SUITABLE 
MATERIAL 

It is not unusual for the physician to defeat his own 
attempts at diagnosis by not furnishing the laborator.v 
w'ith suitable material. The rapidity with which tropho- 
zoites may deteriorate in soft or liquid specimens is 
astonishing. In one case of this series, E. histolytica, 
which were plentiful at the time the feces were passed, 
had completely disintegrated within fifteen minutes. 
Liquid stool examinations must not be relied on if the 
specimen cannot be examined immediately. 

The presence of oil in the stool also renders e.xami- 
nation unreliable. The globules of oil not only obscure 
the field but catch the eye of the observer and detract 
from the chances of seeing protozoal cysts. 

The third major cause of unfit material is the use of 
barium or bismuth. It is not unusual for a physician 
to give paregoric and bismuth at the outset of a diar- 
rhea or to order a gastro-intestinal series or barium 
enema before stools are e.xamined. Andrews and Paul- 
son (2) have pointed out not only that examination of 
feces containing barium will result in a reduction of 
the number of diagnoses, but have shown experi- 
mentally that the ingestion of barium sulphate will re- 
sult in such a reduction in the number of intestinal 
protozoa per unit volume of stool as to make diagnosis 
impossible. This reduction occurs primarily in the 
amebas and may last from one to two weeks. These 
authors did not test bismuth, but from my o%vn ex- 
perience bismuth has an even greater effect. This 
diminution in the number of protozoa results partly 
from dilution by the barium, but I believe that actual 
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Purge 

Proctoscopic 

Lavage 

Defecated specimen positive 

Pur^e or lavage negative 

2 

3 

Defecated specimen negative 

Purge or lavage positive 

1 

1 

Defecated specimen positive 

Purge or lavage positive 

40 

23 

Total positive 

43 

27 

Total examined 

133 

tu 

Per cent positive 

32.3 

29.7 

Additional protozoa found in defecated 
specimen 

10 

2 

Additional protozoa found by purge or 
lavage 

> 

1 


traumatic destruction of the amebas may occur. We 
placed in two soft rubber tubes equal quantities of 
similar mixtures of protozoa and normal feces and of 
protozoa and feces containing barium from a previous 
day’s barium meal. By rolling these tubes at inteiwals, 
the cysts in both specimens could be destroyed. By 
more gentle rolling, it was found that the cvsts in the 
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barium filled Kpecimon wore broken up more readily 
than ill the otiicr. E. liistolyliea cyatK worn daniaKt'd 
much move easily than any others, an observation 
similar to that of Andrews and Paulson, who noticed 
that the uffcct of barium on hi. histolytica seemed more 
marked. 

CONCLUSIOXS 

1, The incidence of intestinal protozoal infection 
in all parts of the United .States is such that each phy- 
sician is confronted freciuently by inflicted iien'ons. 

2. The exact rolationsliip of those parasites to the 
liost is not yet proven. 

li. Proper statistical evaluation of protozoal in- 
fection and assay of the jiart played by a protozoon in 
the symptomatology of a patient deiicnd on compen- 
sation for the fact that protozoa are not present daily 
in the stool of infected persons. 

•1. .Material may he, rendered unfit for examination 
by improper collection or by frivinp the examinee oil. 
barium or bismuth. 
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DISCUSSION 

DR. JIOSES PAULSON (Bnltimorc, ,Md.) : Dr. Rorinnd 
comes to his task pcculinrly well qualified; after havinK 
left Harvard, he spent some years at Johns Hopkins, 
xvhere he became interested in parnsiloloKy. He is one of 
the relatively few men who havinR left Inrpe medical 
centers to co to smaller communities, continues to pursue 
his investicative interests. 

He has attempted to point out, I think, that interest in 
parnsitoloKy oUKht no lonKor be rclcKated to tliose ciiKaKcd 
in tropical medicine. By virtue of the ease of travel, be- 
cause of the fact that so many of us no longer cat ex- 


clusively v.itliin our own Iiousehold;-, and .also bec.'iu.se of 
the abomiiuilde jiraclice—in some places — of usiriR human 
feces jif. fertilizer, protozoan infestations nnd infections 
Iiave been <li.‘'.scmin!itcd. It has now become a problem for 
the elinieian iii the temperate zone. Dr. Borland bar 
pointed out the marked dinieultie,'' encountered in deteclinc 
these protozoM, rnakinc spi-ein! traiiiintr cs'ential. 

I Iia<I ocension to read bis ;mper nnd lKc;iu'>e of laci: of 
lime I know tlmt be bad no oiqKirtunity to r.tre«“ several 
important facts tlmt ttm edinicinn numt l:eeji in mind; they 
are confirmator.v of eiirlier studies by .Andrews nnd my- 
^elf: Kirst. barium suipliale niven for roentqenoiojpc c.x- 
aminati'iii will reduce the incidence of iiitestina! protozoa 
to a mat bed decree, Iiy dilution nnd llirouch trauma. 
.Secondly, tlie administration of boniuth for tberap.v, prior 
to pnrasitoloftie examination, will reduce ineidt'nre to even 
a mon‘ marked decree. Tliirdiy, it i- di.irable to re-cure 
saline-imrtred !.pecimens as veil a-' to tire tie- sU'.’r.oido- 
seope to ncure material from above the reetum or directly 
from (lie Miiiree of involvement in the di-tiil colon. This 
resu!l-s in ready examination nnd an iiicre.o'e-d incidence 
of parasite.',. 

The hiirl) incidence of parasites He found in Klorida wili 
be encountered in practically till communities of the 
temperate zone. Wlien our laliorntories continue to report 
f<i u.s v,-r,v low parasilohe, drill incidences, it i.s merr-ly nn 
inde.v of tlie inadi'quateiy trained per'onnel. In Baltimore, 
amont; tin- poor, wtir-e hyi'ienic conditions in inanj' re- 
spects are mlieb bitter tlian the Iic'.ter-to-do {this is a 
matter I can’t i;o into here), our inridenee was -l.'i.G per 
cent when material wn."’ recured from the siirmoid by the 
.siirmoiiiosciipe a.< compared with lo.T per cent feetired from 
defecated rpecimenr' from tlie identical .source. There i.s no 
reason to suspect the rnnie tliim; isn't true in otlur larRC 
population centers. 

riimil.v, there is one point upon which I mu.»l di«a{rris" 
with Dr. Borland, nnd that i«. I think, in tlio lifrht of 
present knowiedee, that one cannot state that a pnr.n'itc 
hear.'i a direct causative relation to .symptoms unless sub- 
jectively and objeetively tbere is rompieto — pot partial — 
relief upon eradication of the parasite. 

DR. HORACE \V. .uoi'RR (St. Ixmis, Mo.) : I wish to 
.say tlmt 1 consider this nn extremely vahmlde imper and 
that I enacur in the Doctor'.s conclusions. Not only arc the 
amoelm coli pathogenic liut many of tlie fiaitrllate.s at times 
develop pathojwnielty Iwcause of lark of resistance on the 
part of the liost. T-'nr many years, in fact ever since I 
have Ix'cn in trnstro-entendojyy, I have fol!ow«! two rules, 
viz., no matter wlmt the patient's complaint I make a 
feces nimly.sis and proctosigmoidoscopy. Thetx'fore. I fre- 
quently diairnose en.-es of catarrhal coliti.s wliich are ordi- 
narily over-looked. 

There is ju.sl one point about diatriin.si.s: In addition to 
.vour saline cathartic prior to examination for histolytica 
particularly, there i.s one thimr I have found by proclo- 
sifrmoidoscopy, tmme!.v, that the .smear si'cured from the 
mucus that collects in the lower ampulla Just above the 
internal sphineter ha.s often Given me the orp-nnism when 
feces nimly.sis nnd salimss have fnile-i!. 

DR. ERNEST H. GAITHER (Baltimore. Md.) : I de- 
sire to emphasize and support the statement made by Dr. 
Borland renanliiiG the value of multiple examinations of 
the stools, lookinr toward the discovery of the End.amoeha 
histolytica. 

At the office for some years jinst our routine has been 
to have the patients come early in the morning, about 
eicht o'clock, at which time tiiere is administered a larpc 
dose of magnesium sulphate, nttd the fresh stools are 
collected nnd examined in the warm state; however, it 
should bo stressed that the examinations be made by tliose 
particularly skilled in this work. 

z\a nn example of the importance of multiple exami- 
nation, I desire to cite the folIowinG case. A patient who 
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cited in tlie liter.-iture of clironie esophagitis, sonic 
witli peptic ulcer, associated with ulcer of the stomach 
or duodenum. Tin's type is not under consideration 
here. IJutt and Vinson (7) believe tliat most of the 
lesions described as peptic ulcer of the esopbapus are 
in reality persistent acute ulcerative esojdiapili.s. In 
one of the present series peptic esophapitis wa.x found. 
However, peptic ulcer of the stomach or duodenum wn.*-’ 
found in six cases. 

Little .seems to be known about the etiolopy of tbi.s 



I'ip. 1. Acute c-ophapitis. Xotc the ticmorrhrurlr di-i- 
coloration.s of the mucfi.«a. 


form of e.sophapitis. Ilutt and Vinson bidievi' that the 
trjiuma produced by tin inthvellinp Levin tube for de- 
compression of the abdomen, or irritation from voniil- 
inp' are importtinl causes. Forty-six per cent of their 
patients bad been intubated tir vomited exeessively. 
K.soptiapitis is mit tboupht by them to lie an aironal 
episode, but bepin.s to devidop .“everal dttys before 
death. In our series II out of 17 patients operated 
upon were intubated, tseveii vomited and five were 
intubated and vomited. Of three .surpieally treated 
pationt.s in whom clironie esopbapitis was found at 
autopsy and not included in this serit s. one vomited 
cxec.ssively, one had lieen intubated and also vomited. 
A larpo amount of sanptiiiious Iluid was obtained by ;i 
tube ill two imtients who liad not vomited. In .some 
pationt.s the tube was inserted for a sinple aspiration, 
in others the tube wa.s in iilace for varyitip periods of 
a few lioiir.s to 21 hours. 

It is not unreasonable to accept the statement that 
both vomitinp and intubation may play a part in the 
production of acute esopbapitis. \‘omitinp, liowever, 
is e.xtrcmeiy common po.st operatively. .•\cute esoplia- 
pitis is comparatively rare. The strcakiiip of the 
esojiliapu.H, a.scribi’d by i-ome to the tube, is not nece.s- 
sarily due to the tube. Tin’s lias been noted by otiier.s. 
particularly llartels, who doi.s not believe that intu- 
bation is an eliolopic factor, and lias found similar 
streakinj: of the esopbapits in cases wlicre intubation 
was not u.sed. Intubation was used in about a tliird of 
in's 82 ca.se.s. We tiave all seen a larpe number of 
pationt.s who either bad vomited c.'.'cc.s.sivciy or had 
been intubated, and did not show any ovideuce.s of 
esojihapitis wlien deatli occurred. Hecently in an 
autoiisy on a patient 7(1 year.s old, who died of uremia, 
followinp a primary ileostom.v for earcinonia of the 
colon, no esopliapitis was found altliouph the tube was 
in the esophapus for 11 day.s. Wanpendeen (8) stated 
that in over .7,000 intubations lie has never encountered 
any ill effects from tile procedure. 

Pcmier and Bernlieim believe that tlie same eau.se is 
responsiblo for tlie iiroductioii of post operative acute 
esopbapitis, pastritis, duodenitis and coliti.s. Tliis i.s 
the moclianism of shock. In their review of the liter- 
ature they call attention to reports of .similar eases by 


Hillroth, von Kiseksberp, Dieulafoy and others, and dis- 
pute the theory of Prinple, Ftewart and Thatcher that 
the le.sion.s are the re.sult of antc-mortern dipe.stion of 
the e.sophapu.s. liriefly the mech.'tni.sm con.siHts of a 
.serie.s of va.scular re.sjion.se.'i ; first arteriolar contrac- 
tion of varyinp duration followed hy ano.xemia, and 
an as.soeiatcfl drop in the pradierit of Intraeapillary 
pn-s.siire, leadinp to an increase in capillary permea- 
bility. Transudation of jilasnia i.s followed by the 
e.seapc of cellular eompoiient.s with piinelate iiemor- 
rhapes into the tis.sues, and finaliy necrosis and the 
formation of pseudomembrane;--. They have postulated 
the .same theory for the development of -Jfi ease.s of 
.severe ulcerjitivc colitis occtirrinp post oiicratively. in 
all of their ease.>i extensive oiieralive [irix-ediires had 
l.K'eii carried on. In our .«erie-, at lea; ! 11 patient.s who 
had been operated iiiion, .suirered from what niiphl well 
be ciiu.sidereii .shock. Tlie .surpicai pri'>ceduri-s included 
sub-total pastric resi-t-llon, repair of in-rforated duo- 
denal ulrer, rilief of iiite.stinal obstructions, multiple 
jicrforafimi.s (,f (lie bolvel followinp a .serit.s of pelvic 
alisccs.se.s. aiijicndectomy for acute infection and peri- 
tiinit is, cliojccystectoniy and drai.uape of .subplirenic 
al.-sfe.s.H. t>rostat<-ctomic.s, and fubturatioii of c.arcinom.-i 
of Hie bladder. One of our jinticnls. follo-.vinp a pa.stric 
resection, simweii not only ,'icute esopbapiti.s, !mt acute 
mcmliranou.s pastritis, diimienitis and colitis, Mosher, 
us already cited, calls attention to the acuity of the 
eondition.s in whicll e.soiiliapiti.s wa.s found at iiecrcip.sy. 
I'artels also comments on the .severity of the ejierative 
prixediirc.s in his report, .statinp that all of the oiK-r- 
ations Were (liflieiilt .and extensive, anrl sometinie.s the 
patient.s Were i>oor ri.sks. Wliih* etdlinp attention to 
this point, here, ju.-t as in eommeiilinp on intubation 
and vomitinp, many patients die of siiock ami have not 
lieVi'loiied arilte e.soplinpili.s. 

Other eliolopic factons iiinloulitedl.v play a part. 
Kmbolisni and tbrombo.si.s are favored by the pre-em-c 



Fip. 2. -Acute catarrhal c.-oiiliiipitis. Xotc the sHpht 
e.viulnto »>ii the iiuicosa. 


of larpe venous cbniinels in Hie lower end of Hie 
esojibapus. 

The role of the jiervou.s .system must also be coii- 
.sidered, as Cushiiip (9) has so forcibly broiiplit out 
in his report on Hie formation of perforntinp lesions 
ill the uiiper pastro-iiitesfinnl tract. Craip and Lip.s- 
comb (10) reiiorted a case of cerebellar ataxia, cere- 
bellar tumor witli terminal ulceration and lieniorrlinpe 
of the esojibapus. Mnsteii and Hunts (1)1 cite two 
ease.s of e.sophapitis. one with (lerforatioii, in a series 
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of six cases of esophageal and gastric lesions due to 
neurogenic causes. One of our cases had syphilitic 
meningo-encephalitis, another, acromegaly and third 
acute fulminating encephalitis. 

Several writers comment on the frequency of pneu- 
monia as a cause of esophagitis. Invasions of the 
lymphatics in the lower part of the esophagus and a 
resultant esophagitis have been described as occurring 
not only in pneumonia but with many severe intra- 
abdominal affections as peritonitis, cholecystitis or 
other septic conditions. However, pneumonia is found 
so frequently as a terminal event that it becomes diffi- 
cult to evaluate the role of the pneumonia apart from 
the other conditions. 

The pathologic picture was that of an acute ulcer- 
ative esophagitis with formation of pseudomembranes. 
Grossly the esophagi varied. Most commonly only 
small islets, of whitish mucosa were present, the rest 
of the mucosa having disappeared. The submucosa in 
many instances was hemorrhagically discolored, some- 
times of a more reddish-brown color. Here and there 
small ill defined erosions could easily be recognized. 
Often lesions in the submucosa appeared in the foi-m 
of streaks which ran parallel to the long axis of the 
esophagus. In other instances the mucosa was covered 
by a varying amount of a greyish, rather friable 
membrane which could be scraped away with ease 
leaving hemorrhagically discolored surfaces. In the 
majority of the cases the changes were found in the 
mid-portion of the esophagus and its lower third. 
Frequently the changes stopped abruptly at the cardiac 
end. 

The histologic sections showed a variety of changes. 
In most instances the mucosa was denuded, the lining 
cells being completely absent. Throughout the mucosa 
a varying amount of polymorphonuclear leucocytes and 
lymphocytes could be easily recognized. Often the 
mucosa was covered by deposits of fibrin in the meshes 
of which polymorphonuclear leucocytes were found. 
Occasionally the inflammatory cells extended into the 
musculature. The blood vessels in the submucosa were 
markedly dilated throughout and extravasations of red 
cells were frequently encountered. The periesophageal 
fat tissue was hardly involved, and only in rare 
instances a few polymorphonuclear leucocytes were 
found in these regions. 

In contrast to the chronic foirni of esophagitis, there 
seems to be no means of diagnosis of the very acute 
type. None of the patients had any difficulty in 
swallowing. In fact most of the patients with this 
affection were receiving parenteral fluids. Vomiting 
or regurgitation of blood stained fluid, or obtaining 
such fluid through a tube should arouse the suspicion 
of its presence. It is just here that the question arises 
whether vomiting is a symptom of or the cause of the 
esophagitis. Unfortunately when acute esophagitis is 
present, the underlying and primary condition is e.x- 
tremely serious. 

One would not expect to suggest any form of therapy 
of consequence in a case of this type. First the con- 
dition underlying the disease itself is exceedingly 
grave, and second it would seem that what would be 
to the advantage of one would not be of value to an- 
other. One would hesitate to pass a Levin tube if 
esophagitis is suspected. Still if this procedure is abso- 
lutely necessary, it would have to be carried out gently. 


and once the tube is in place, it should not be removed. 
There is probably little danger of the indwelling tube 
increasing the degree of esophagitis or perforating the 
esophagus. 

CONCLUSIONS 

1. All of the cases of acute esophagitis in this 
series, as well as the reports in the literature, were 
found at autopsy. 

2. For the greater part it followed various oper- 
ative procedures, particularly on the gastro-intestinal 
tract, and serious medical conditions, as cardiovascular 
diseases, and infections. 

3. No definite etiologic factor is known. Several 
contribute. Reports in the literature implicate vomit- 
ing, the Levin tube, shock, arteriosclerosis, affections 
of the brain, severe general and local infections and 
pneumonia. It is difficult to place the blame anyii’here 
definitely. Possibly many factors are at work. 

4. The lesion is a very acute process accompanied 
bj’ neci'osis and desquamation. 

5. There are no symptoms to indicate its presence, 
aside from the suggestion offered by vomiting of blood 
stained fluid. 

G. There is no special form of treatment for this 
condition. 
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DISCUSSION 

DR. J. RUSSELL VERBRYCKE, Jr. (Washington, D. 
C.) : Mr. President, Members of the Association, and 
Guests: I was particularly interested in the paper of Dr. 
Bloch because of the fact of having had within the past 
five months two cases of acute esophagitis of a different 
type, and of which I can recall having seen only one other 
during the last thirty years. 

This was an acute primary streptococcic esophagitis 
which corresponded to a certain extent to the ordinary 
streptococcic pharyngitis, both of which had high tempera- 
tures from 102 to 104, dysphagia, leukocytic counts of 
15,000 and 10,000, and a rather prompt re.sponse to neo- 
protosil. 

I think these are rather unusual cases, at least in my 
e.xperience. It may be that this is more common than I 
have supposed in other people’s experience. 

DR. LEON BLOCH (Chicago, III.) ; There is only one 
additional point I want to make. There are quite a number 
of reports in the literature of what was taken to be acute 
esophagitis, but in none of these patients was the con- 
dition actually seen by esophagoscopy. The authors 
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surmised thal the piilicnt lind csophiiditis heenuse of 
symptoms. The imiiortant thiPR to coll attention to is 
that none of the patients in wliom the acute, necrotizinjT 
type of csoiihafritis was found, had any symi)toms suirjres- 
tivo of the underlying condition. The pnticnl.s tvere too 
sick to take any nourishment by mouth and were Riven 
parenteral fluids. 

Slides of various dejrree.s of e.soiihattiti.s were pre.sented 
shouintr larRe areas of the esophagus denuded of mucoii': 
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membrane, and i nmll islet.s persislinR in other view.s. Other 
slide.s n'vealed pseuilomemhranc formation alontr the lower 
half of the e;-ophaRuii, or larger hemorrhagic areas. One 
slide revealed an acute e.sophnKitis .sujierimposed upon a 
clironic proce.ss in a '.voman of .'.'0, in whom, despite the 
pre.<-ence of symptoms of peptic ulcer, an ulcer of the 
stomach or duodenum wa“ not found on operation. A 
clinical diatrnosis of peptic ulcer of the esophagus was 
therefore madi-, which was later suhstnntinted at autopsy. 


Tlie Gastro-lnteslinal Manifestations of Shock 

«)/ 

I’AUk KI.K.MITJlKIt. .M.It., ARItAHA.M I'KNN'Ki;. M.Il. 

Olid 

AIJCM IDA RERNJIKI.M, M.D. 

NEW YORK. ST.W VoltIC 


A lmost 75 years iiKo llillroth (1) notid a single 
. case of nielena coming on shortly after an tin- 
succe.ssful attempt to remove an enormous .struma. He 
jittributed the multiple uloeration.s. which he found in 
the diKKlenum. to a post-operative sepsis altliouyh he 
admitted thal there wa.s no evidence of .“cpsi.s at 
autop.sy. Since then there liavo heen numerous reports 
in which focal erosions and ulcerations have been 
ob.son-ed in all portiori.s of tlie pastro-inte.stinal tract 
from the lower end of the e.sopliayus to the rectum. 
Tliese have been analyr.cd clsewliere (2). 

The c.vplanations offered for the oriRiti of such 
ulcoration.s arc as varied ns the type of clinical con- 
dition.? in wliich they occurred. As already mentioned, 
the fir.st explanation was tliat tlie.v were due to sepsis. 
Von EiselshorR (J). wlio also de.“crihi'd such lesions in 
the .stomach and duodenum in post-operative fatalities, 
considered them to bo due to retrograde emboli from 
thromhoso.s in the omentum. In tliis. lie was supported 
by his .students llusse (d) and von Winiwarter (f>> 
who, however, were primarily interested in eases of 
mclena which appeared in patient.s sliortly itfUr oper- 
ation. Dieulnfoy (0) also ohseiwed Kastric hleediiiR 
post-operatively and found Raslrie ulceration at 
autop.sy. He considered the le.sion.s to be due to a 
‘Toxi-infeclious” cause, .similar to that which caused 
identical symptoms in ease.s of pneumonia. Ilartels 
f7) observed 82 ease.s of e.sophayeal ulceration in a 
study of 5,000 esophapeal specimens from tlie Mayo 
Clinic. He considered the lesions to he duo to reRurRi- 
tated R.'istric juice. Similar le.sioiis have heen noted 
after brain operations and have been altrilnited to 
lesions in the interbrain or its various tracts (8). The 
resemblance of these lesions to those of bacillary dy- 
sentery led to .stool culture in .several ca.sc.s (0), with 
uniformly ncRative results. The anatomical chnnROS. 
therefore, were considered to ho due to putrefactive 
chanRcs in the stomach and intestines. In the rectum 
they have heen attributed to encmata. 

From the clinical side a study of the protocols from 
the literature as well as of our own .show.s that the 
patients in whom these lesions occur arc often de- 
scribed as ‘‘beiiiR poor surRical risks,” "debilitated 
but not neces.sarily dyiiiR,” “in collapse,” etc. Where 
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such are available these prutocnls are almost monoto- 
nous in tiieir uniform ilo-criplions of a .‘•tate of 
collapse in the patients in wliom the.se le.sion.s occurred 
1,7). In addition, .some ea.se.s pre.sented hematemc.si.s 
or melena in tlie last few day.s of life. As a rule, how- 
ever, these patients are de.serihod as heiriR di.stendwl 
and haviiiR dilVieiilty in pns.siiiR flatus. They are prnj- 
iraled. pallid, occasiomdiy somewhat cyanotic. Their 
pulse.s are thready, freijiiently liescrihed as "imper- 
eeptilde." intermittently, for day.s before death. In 
our own nnderinl the latter findinRS have at times 
been assoeiattsi with distinctly visible and forceful 
pulsation.-* in the carotid ve.-'sel.s. Our own observations 
as well as those which we have collected from the 
literature Jed ns to the conclu.sion that, despite the 
wide variety of clinieal slates in which these lesions 
have iK'en observed at autopsy, there is one phy.sj. 
oloRical slate which they have in common. The clinic.-il 
<h-.-=eriptions leave no donht that these patients were 
in a state of shock wliich in many instance.s had hasted 
for .Kcver.'d day.s la-fore deafli. 

An examination of tlie anatomical features of these 
lesions .'hows that there is a very definite seipiencc of 
ehniiRes which is characteristic for each localization in 
the Rastro-intestinal tract. Thus, the enrlie.st chatiRCs 
which we have deteeted in the stomach were found in 
the interRiandiilnr .stroma of the mucosa. In the .small 
intestine, colon and e.sophaRUS, however, the initial 
chaiiRc.s were found in the submucosa. 

A second feature whicli is typical of these lesions is 
their focal nature. Tlie earliest chaiiRe.s. rcRardless of 
their primary loc.alization in the mucosa or submucosa, 
are focal and the larRcr le.sions rcprc.**ent a fusion of 
multiple focal lesions. 

At the onset one sees a strikiiiR dilatation of the 
vemiles and arterioles which is noted in the mucosa in 
the case of the stomach hut in the submucosa else- 
where in the Rastro-intestinal tract. In roconstructinR 
the further course of the procc.ss we find these dilated 
vos.sols surrounded by a relatively acellular edema 
fluid. The latter later shows the presence of red blood 
colls which in the absence of orRonic lesions of the 
ve.ssel M-all.s is attributed to diapcdcsis. At the stage 
at which these focal hemorrhaRCS are found, similar 
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tissue changes are found in the other layers of the 
gut wall. 

In the esophagus and small and large intestines the 
mucosa is eventually involved so that the tips of the 
villi in the latter become necrotic and slough off 
leav'ing a superficial erosion. In the esophagus a small 
focus of the epithelial lining is involved and on sepa- 
rating off leaves a minute ulceration. These spread by 
fusion so that one finds a large desquamated area 
which is covered by a membrane consisting of fibrin, 
necrotic epithelial cells as well as white blood cells 
and red blood cells. In the intestine we have seen indi- 
vidual villi showing tip necrosis while the surrounding 
villi appeared normal or showed other stages in the 
above process. Here, however, a similar fusion of focal 
lesions occurs and there is also formed a pseudo- 
membrane. 

In the case of the stomach the pathological alter- 
ations e.xtend toward the submucosa which may 
eventually be involved. Here, also, we have observed 
involvement of the stroma between individual gland 
tubules. These fuse and e.xtend into the depth of the 
mucosa so as to form an erosion, the base of which 
consists of a layer of necrotic mucosal cells enmeshed 
in fibrin which also contains red blood cells and white 
blood cells. These erosions may extend through the 
muscularis mucosa into the submucosa. 

Such lesions may spread so as to involve all the 
layers of the bowel wall and give rise to a reaction on 
the peritoneal surface. 

The basic physiological disturbance occurring in 
shook consists of a discrepancy between the volume of 
circulating blood and the capacity of the circulatory 
system, in which the former is too small to adequately 
fill the latter to a degree compatible with the needs of 
the tissues. The response made by the organism to this 
disturbance, involves a redistribution of the circu- 
lating blood so that the flow to the brain, heart and 
lungs will be maintained to an extent at least com- 
patible with life. This is accomplished by vasoconstric- 
tion predominantly involving the vascular bed of the 
abdominal viscera. In addition, contraction of blood 
reservoirs occurs so that the liver and spleen discharge 
their blood reserves into the circulation. 

The visceral vasoconstriction may result from neural 
discharges reaching the viscera through the sympa- 
thetic nerve supply, or from the peripheral action of 
adrenalin discharged from the adrenal medulla. Both 
mechanisms may act together but it seems that the 
hormonal is the more powerful and prolonged. In any 
case we have observed lesions in the gastro-intestinal 
tract in cases in which, as far as could be ascertained 
from the clinical history, shock had been present for 
as short a time as lA hour before death. The vaso- 
constriction, however, is' not uniform in distribution 
as has been shown by Rein and his co-workers (10), 
by Blalock and Levy (11) as well as by Orahovats 
(12). The latter has sho\vn that there are marked 
variations in the visceral vasomotor areas which re- 
spond to various stimuli in a given species. 

In the ordinary course of events the need for such 
vasoconstriction is of short duration and its degree 
not sufficiently marked to lead to tissue changes which 
are morphologically detectable. However, in the severe 
cases the shocking stimulus may persist and be of 


sufficient intensity to call forth a vasoconstriction 
which may lead to organic changes in the viscera in 
which it occurs. In the first instance the vasoconstric- 
tion disappears with no residua. In the latter, how- 
ever, the vasoconstriction disappears as a result of 
local tissue changes caused by the ischemia which it 
creates, despite the persistence of the shocking stimu- 
lus. The "outlying acidosis due to functional ischemia" 
(Rous and Drury) (13) has been knomi for many 
j'ears to be able to produce vasodilatation. This is in 
all probability accentuated by the formation of other 
tissue metabolites such as adenylic acid (Gaddum) 
(14). 

The ano.xemia and drop in pressure gradient within 
the capillaries leads to an increase in permeability of 
the capillary endothelium. As a result the plasma pro- 
teins are no longer retained to the e.xtent to which 
they normally are, and we thus are able to see the 
protein containing edema fluid in the tissue spaces as 
an early morphological change. This loss of plasma 
protein from the circulating blood further reduces 
blood volume and thus a viscious circle is set up. In 
addition the edema serves to impede the transfer of 
o.xygen to the tissues and thus hastens and increases 
the anoxemia. 

The persistence and increase in the capillary per- 
meability leads to eventual diapedesis, a morpholo- 
gical change which we have repeatedly seen. In addi- 
tion, the blood concentration and the increase in 
fibrinogen of the blood seen in shock (Cannon) (15) 
sometimes leads to the' formation of capillai-y thrombi 
which we observed in our o\to material and which was 
reported 20 years ago by Bierende (16), in similar 
cases. The above changes form the background for 
the anoxemic tissue necrosis which follows, and which 
results in the appearance of multiple focal lesions 
corresponding to the vascular areas participating in 
the compensatory vasoconstriction. 

In order to test the validity of the above hypothesis 
we decided to attempt to reproduce the vasospasm 
known to occur in shock but to avoid the introduction 
of uncontrollable factors such as complicated operative 
procedures. This was accomplished by the administra- 
tion of adrenalin intraperitoneally in such doses that 
there would result an average concentration estimated 
to vary from 0.003 to 0.01 mg., 'kg. /min. for a period 
of about two hours. This was done using rabbits, 
guinea pigs, dogs and cats. 

A histological study of the resulting lesions showed 
that we were able to reproduce all the various stages 
in the development of the lesions which we had ob- 
served in our autopsy material. However, we made the 
interesting observation, that in the dog, the earliest 
changes in the intestines did not occur in the sub- 
mucosa as they do in man. In this animal the earliest 
deviations from the normal are seen in the mucosa 
just as they are in the stomach of man. This striking 
difference could only be due to a basic anatomical 
difference in the blood supply of this animal in com- 
parison with that which occurs in man. Such a differ- 
ence had been described by Spanner (17) in 1932 
when he showed a striking difference in the location of 
arteriovenous anastomoses in the wall of the intestines 
of various animal species. 
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In man, rabbit, rat, mouse and bat (I'ijr. 1 ) he de- 
scribed the main arteriole of a villus as pu'^sinr up the 
villus without branchiiip' until it reaches the tip where 
it divides into two branches. One of these hreahs up 
into the capillary network which [larticipates in the 
absorptive functions of the villus. The other branch, 
which is larpor than the capillaries in calibre, passes 



Kiir. 1. Dinpramiiintic repre.-entation of the muo<i!;il aiiti 
sulmmcosal cirfabitiim as it occiiis in iiuni, rabbit, ni'uise 
and bat. Modified from Spanner (IT). .Arteries black; 
vcin.s white. The arteriovenous .short circuit located near 
the tip of the villn.s. The blood is dircetcii tbrnuph the 
central vein nf the villus siniultaneously with the spasm 
of the other terminal branehe.s of the f iilmmeosal arteriole. 
The.-e are located in the .snbmuco.sa ami are Indicated by 
circle.s at their point of uripin. 

directly into the larpe central vein of the villus and 
forms an arteriovenous .shunt. I5y direct ob.servation 
.Sp.'inner showed that the blood tlow is directed Ihroiiph 
the capillary bed during digestion while tiurinp star- 
vation or in the interdigestive jibase the blood. How 
pas.se.s throng'll the arteriovenous shunt into the central 
vein, and the capilljirieii are etn[ity. The blood flow 
through the villi is thus ad.apted to varying functional 
needs. 

In the ease of the dog. cat, jiig and horse (Fig. 2> 
Spanner found the arteriovenous shunt to be located 
in the subniueo,<a and to differ strikingly in structure 
from tlin.^e in man. They ari.se pi'o.vimal to the origin 
of the muco.-ial ve.'-'.sels from the larger .siibmuco.sal 
arteriole.s and are thus interc.alated pi'o.vimal to the 
inuco.sal vessels. They are narrow in caliber at their 
origin but .show a large bulbou.s dilatation di.stal to 
this point. In the.se animals the flow of blood can thus 
pa's directly into the .siibmueo.sal veins and in this 
wa.v .avoid flowing through the villar vessels .since the 


arteriovenous shunt occurs pnwimal to the .site of 
origin of the latter. 

From our observation.s in man and in the dog (18) 
we concluded that in addition to the deviation of blood 
How through the arteriovenous .“hunt there mu.“t occur 
a vasospasm which involvc.s the .-trtoriolnr ve.s.^els 
which form the other terminal branch of the sub- 
mucosal arteriole than the arteriovenou.s anastomotic 
ves.sel. Thi.s eomhiimtion of events would, in the dog. 
lead to a .“hunting of the blood How through the .“uh- 
mueo'-a and a eou.-lrietion of the arteriole to the villu.'- 
whieh form:! the other terminal branch nf the suhmu- 
co-.-a| arteriole. In thi.s w.ay the villi would he the fir.sf 
.•'Iruelures to lie .subjected to the re.-ulting aiio.cemia 
and the pnliu'Iogie.al cbarup.'.s would take tlieir origin 
in the-'e .‘triieture.s. In man, however, the same 
.seipienei- of events, i.e.. slmrt circuit of blood How 
throngli the arliTiov.eiou.s ariastomo‘>i,s a.s.sociat) d with 
vasoconstriction in the other terminal hranclns of the 
subnuico'ial arteriole, lead.! to a deviation of the Wood 
flow through the villi since the arteriovenous anasto- 
mosis Is I(v.-ated in these structures. The sirnultancoii.s 



Fig, 2. Diiigi miimatle reprcseniation of the muci>s:il and 
fubmucoral circiilation a.s it occur.s in the dog and cat. 
Jlodilied frnm Spanner (IT). .Arterie.s black: vcin.s white. 
Till" niteriovemui.s nnastomosis i.s located in the :'.nbmncn«a. 
The other tcrininal branch of the .“tihmucn.snl arteriole 
which goes into sp.nsni siip]ilie,s the villus and i.s indiented 
by a rircle at it.s iioint (>f origin. 

va.socon.strietion of the other terminal hranche.s of the 
sulmuicosnl arteriole.s, whieh are all located in tlie suh- 
miieo.sa, leads to ii .suhmiico.n'al nno.vernia which if se- 
vere and iier.si.stent would re.sult in the ti.s.sue changes 
do.scrihed above. 

In order to tost the validity of the above h.vpotheses 
we repeated onr ('xperiinonts in eat.s whieh jiossos.s the 
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same vascular distribution in the gastro-intestinal 
tract, as dogs. In addition, the same procedure was 
repeated in rabbits and guinea pigs in which the blood 
distribution is identical with that of man. To avoid 
repetition we may summarize by stating that the 
pathogenesis of the lesions in the cat is identical with 
that in the dog, while in the rabbit and guinea pig it 
is similar to that in man. We feel that this offers 
additional and important evidence as to the validity of 
the vasospastic theory of the origin of the intestinal 
lesions occurring in shock. 


13. 

14. 
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DISCUSSION 

DR. ROBERT ELMAN (St. Louis, Mo.) : Mr. Presi- 
dent, Ladies and Gentlemen: I was very much interested 
in the presentation of these findings, which are essentially 
a correlation between shock and gastro-intestinal lesions. 

I am not clear in my own mind, however, whether it 
isn't possible that the manifestations of shock are not 
caused by the gastro-intestinal lesions rather than vice 
versa. Certainly, in other surgical conditions, such an 
etiological relationship seems clear. 

A number of years ago Warren Cole and I observed 
very severe shock within an hour in e.xperimental animals 
following ligation of the portal vein. We were able to 
demonstrate that this shock was due to the loss of blood 
into the gastro-intestinal tract induced by the portal ob- 
struction. Blalock was able to show that in the experi- 
mental animal mere manipulation of the gastro-intestinal 
tract was followed by so much loss of plasma into the peri- 
toneal cavity, and the wall of the intestine, that surgical 
shock resulted. More recently- Fine has demonstrated in 
patients suffering from intestinal obstruction with dis- 
tension, a very definite fall in the plasma volume as 
measured by direct estimations. 

This idea has therapeutic implications. We recently- had 
such an experience in a patient who had a ruptured ap- 
pendix with general peritonitis, who did very well for a 
week and then became worse and showed all the clinical 
manifestations of shock. The red count was high, serum 
protein was low, and we felt she was suffering from a loss 
of plasma similar to that which occurs in burns. Replace- 
ment therapy, that is to say, plasma transfusions resulted 
in a miraculous change in the patient’s general condition. 
'The child received 10 cc. of plasma per kilo, repeated three 
times within thirty-six hours and recovered promptly. 

These considerations, it seems to me, do raise the 
question as to which comes first, the chicken or the egg. 
Certainly it seems to me that in a good many- gastro- 
intestinal lesions there may- be a sufficient pouring out of 
serum from one cause or another to lower the blood volume 
and in itself produce the manifestations of surgical shock; 


if this etiological condition is true, the therapeutic in- 
ference is clear — what these patients need is replacement 
of plasma protein by way of plasma transfusions. 

DR. RUSSELL S. BOLES (Philadelphia, Pa.) : Mr. 
President and Members and Guests of the Association: I 
want to take this opportunity of’expressing to Dr. Klemp- 
erer and his colleagues my- very- deep interest in this 
subject, and appreciation of tbe work that they have done. 
I think this is very- vital, fundamental, and pioneer work, 
especially in the bearing it may- have on the etiology of 
peptic ulcer. 

For some time I have felt that we must begin the study 
of ulcer from a broad, fundamental point of view, and I 
believe this work of Dr. Klemperer’s and Dr. Fenner’s is 
a very refreshing approach along that line, trying to 
solve this question by beginning, as it were, at the source. 

It gives me particular pleasure to observe that their 
presentation today exactly confirms, as I see it, the report 
made here by Dr. Riggs and myself last year, on the role 
of disturbances of the circulation in the production of 
ulcer. 

I should like to remark at this time that I believe we 
have evidence to show that his findings have a vei-y logical, 
practical basis; from a study of sections of the brain, the 
hypothalamus and its centers, of the vagus nerves, the 
liver, kidneys, and other viscera in cases of acute gastric 
ulceration, we believe we can show a very definite corre- 
lation, between the lesions in the stomach and certain dis- 
turbances in the circulation of the type that Di-. Penner 
has described, which are primarily brought about by alter- 
ations of function or pathological changes in the vegetative 
nervous mechanism. 

The evidence I am referring to will be presented in a 
paper by Dr. Riggs and myself before the Section on 
Gastro-Enterology this week. 

A study of the serum proteins, blood volume, viscosity, 
vitamins, etc., are all matters of great importance in the 
solution of this question of the etiology- of ulcer. Dr. 
Penner remarked on the effect of prolonged adrenal stimu- 
lation. This is extremely important. In the literature one 
will observe scattered reports indicating that adrenal 
stimulation does not produce acute gastric ulceration. I 
believe Dr. Klemperer and Dr. Penner will substantiate 
the statement that such is the case only when short, 
transient periods of adrenal stimulation are produced. As 
sh04vn by them, acute ulceration does occur from pro- 
longed periods of adrenal stimulation which they were 
very- careful to produce through their peritoneal in- 
jections. 

There are a great many other things I should like to say 
in connection with this subject had I the time. Again I 
would like to congratulate Dr. Klemperer and Dr. Penner. 
Thank you very much. 

DR. ABRAHAM PENNER (New York City) : With 
regard to Dr. Elman’s question as to which comes first, 
the chick or the egg, these lesions have been observed not 
only in instances where operations had been performed 
upon the gastro-intestinal tract. We have cases in our 
collection with identical lesions which occurred following 
pulmonary- embolization, in which there was no question 
of an intestinal lesion as a primary factor, and also several 
cases in which the lesions occurred following severe coro- 
nary thromboses, in which again there was no question of 
primary intestinal involvement. We have also obsei-vcd 
the same lesions in fatal cases of diabetic coma. Similarly- 
cases have been reported in the literature follow-ing insulin 
shock therapy for schizophrenia, so it is not priviaHly a 
case of loss of fluid into the intestinal wall. 

I think it should be emphasized that in talking about 
shock, and especially in mentioning shock in this connec- 
tion, that the word itself may be misleading in that what 
we are essentially discussing is not shock as it is mani- 
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ft'stcd clinicnlly or as a clinical conccjit. In tlio patlio- 
Kcnesis of these lesions wo are concerned with the com- 
pensatory mechanisms which are called forth by any one 
of the varied stimuli which may create the clinical state 
of shock, so that if we may he permitted to <Io so, we 
should really employ the word homeostasis, which rannon 
has employed, and considered this a vasomotor homeos- 
tasis, which is I'oaction on the part of the tealy to any 
stimulus which micht conceivahly put the or^ranism into 
shock'. 

nn. PAUL KLK.MPERKIt (New York City): .Mr. 
Pre.sident and .Members of the A-e-oeiation: I just want 
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to say one word and that is that the.se inve.stipntion.s of 
Dr. Penner and Ur. Uernheim have been conceived entirely 
originally hy Ur. Penner and Ur. liernheim, and mv own 
role in that wa.s only that of a most interested observer 
who followed the investications from the very fir.sl day, 
and the only part I can claim is that 1 have encouraged 
them to do as much a“ they eotdd. 

I should like to aild that Dr. Penner and Ur. Uernheim 
have extended there investiiration.w to other parts of the 
body and that, for instance, inve'^tiirations on the role of 
shock and after adrenalin on the kidneys are umler way 
and will he repotted on in due time. 
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INTRODUrTION 

C linicians are mn.stantly confronted with the 
problem of the patient who comphiins of upper 
.'ibdomiitnl di.stre.s.s coiiformiiur do no recopni/cil 
.symptoni-coiniile.x, and in wliom all .studies iiicluditu' 
the penerni phy.“ieal c.xamination, routine lalmratory 
procedures, paslric analyses, tind X-ray.s fail to *•.<- 
tabli.sh the diatrno.sis. This tyiip of patient is usually 
clas.sified as havinp n functional p.'islro-inle.stinal dis- 
turbance or a pastric neurosis. With the advent of 
pastroscopy, it i.s not surprisiap that extensive .studies 
.should have been nuide to dctenniiie llie relationship, 
if any, between the tipiiearancc of the pastrie mucosa 
and the .symplomatolopy of iialient.s of thi.s type. 
Recent publicatioii.s (1,2, 11) have called atlention to 
tlic frequency with which deviations from the normal 
have been observed with the pastroscojio. The chanpes 
de.scribcd have been penernlly ticccpled as indicatinp 
tin inflammatory process, or chronic pnstritis. Chronic 
pastritis is reportetl to occur in ,'15 to iiO per cent of 
patients (4, o, G. 7, 8, 9, 30). Schindler (11), who un- 
douljtedly has performed more pastroscopies Ilian any- 
one in thi.s counto', reports that 41,8':c of oH patients 
paslroscnped by him had pastritis. Another observer 
(1!) statc.s that one-half of radiolopically nepative 
stomachs have orpanic lesions domonstrtihlc by pjistro- 
scopy. 

Inasmuch as the pastroscopic studies made at Duke 
Hospital do not confirm the.se penenilly ticceptod state- 
ments in repard to the frequency of ptustritis, it Avas 
felt that a critical c.xamination of our data mipht be 
worthwhile. 

MATERIAL 

This report i.s based upon an analysis of 04" pastro- 

l’rcsrnt«l l»cforo the American GnJitro»Kntcrolof:Icnl AMOclatlon, At- 
lantic City, Now Jorfloy, June 10. 1940. 

♦From the Department of Metllclne, Duke University School of Medi- 
cine, Durham, North CnroUnn. 

tAMoclntc Professor of MetHclne. Duke Unlvenilty School of Me«!Iclnr. 
tHead of llic Art Department, Duke Unlvcmity School of Me<llelne, 


•‘(■opii'.s done at Dula- Hospital within the past two and 
one-half ycar.i. .All the ex!imiriation« were performed 
by one otiserver M. M, R.). In every ease. Elon Clark, 
liead of the Art Deparlmeat of Duke Medical School, 
iihserveil the paslniscoiiic jiicture and recorded hi.' 
independent impie.ssioiis of the color chunpe.s jiresent. 
Colored (Irawinps have been made in 14:1 cases. 

Of this proup of .AR'i pastroscopie.s there were 240 
patients who complained of iniiefinile upper alriominal 
distress, and in whom all diapnostir studies were nepa- 
tiA'e. The.se patient.s iiave been pmuiK'd arbitrarily 
under the classification of pastrie neuro.si.s. and their 
findinp.s will now he pre.sented in detail. All juiticnts 
in this scries were residents of North Carolina. 

The distribution by ape. raeo and sex is shown in 
Table.s 1, II and III. The majority of jwtients were 
males, !ind GO^ of them were between 20 and 40 years 
of ape. Reeause of the usual lack of cooperation and 
diflicully of (lie pastroscopic iimcedure. only a few 
neproes have been studied. 

The pastrie mucosa was found to be entirely normal 
in IGl itnlients (GOff). Hemorrhapic, or pipment 
.spot.s were observed in GO patients (2rifr). These spot.s 
are small, sharpiy circumscribed jircas vnryinp from 
l-lt mm. in diameter and seem to ho beneath the 
surface of the muco.sn. They vary in color from bripht 
rod to dark brown or black and the surronndinp 
mucosa appears entirely normal. Frequently, one will 
observe a bripht red halo around a dark spot. These 
spoLs have been referred to by Schindler (12) as 
“loc.alizod pastrie jnirinira” and he thinks that tlicy are 
in some way related to peptic ulcer. Other observers 
(12) luive questioned their sipnificancc. In 22 patients 
(Oef.) the mucosa seemed thin and the usual folds were 
nb.sent, and in some of those patients blood vessels 
Avere seen. Hypertrophic folds, or a cobblestone 
mucosa, A\'cro seen in four patients and shallow super- 
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Table 1 

Distribution by age, race and sex 


(240 Patients) 

AGE 


No. 

Per Cent 

10-19 j 

13 

5 

20-20 ; 

C2 

26 

30-39 1 

81 

1 34 

40-49 

3C 

15 

50-59 

,93 

14 

C0-D9 

12 

5 

70-79 

3 

1 

ToUl 

240 

100 


Table II 


race 


1 

, 1 

1 No. j 

1 Per Cent 

White 

, 1 

1 236 1 

I 98 

Colored 

4 

1 o 

j 

Total 

210 1 

1 100 


Table III 


SEX 



No. 

Per Cent 

Male 

161 j 

63 

Female 

89 I 

37 

Total 

1 240 1 

100 

ficial erosions in 

two. Therefore, if Schindler’s con- 


ception and classification of gastritis is accepted, 
chronic gastritis occurred in only 12% of this series 
of patients (Table IV). 

There was no characteristic symptomatology and no 
correlation between the patient’s complaints and the 
gastroscopic picture. This has been pointed out by 
other investigators (14, 15). However, it has been 
stated that atrophy of the gastric mucosa (atrophic 
gastritis) causes characteristic constitutional symp- 
toms (16). As showi in Table V, the symptoms of 
those patients whose gastric mucosa was normal were 
not significantly different from those whose mucosa 
was atrophic, or in whom hemorrhagic or pigment 
spots were observed. In the 23 patients whose gastric 
mucosa was atrophic, no characteristic constitutional 
symptoms were noted. 32 students, who had no di- 
gestive complaints, were ’gastroscoped as normal con- 
trols. In five (1G%) hemorrhagic, or pigment spots, 
were observed. The gastric mucosa of the remaining 
27 was entirely normal. 

The following cases are reported as tj-pical of 
patients whose gastric mucosa was recorded as (1) 
normal; (2) atrophic; (3) showing pigment spots. 

(I) CASE REPORT 

E. B. C. (Histor}- No. A-11740), a 28 year old white 
married man entered Duke Hospital November 22, 1938, 
complaining of gas and indigestion for several years. This 


was e.xperienced at any time but especially after meals. In 
addition to this, there had been a dull burning in the epi- 
gastrium usually noted two to three hours after meals and 
which was occasionally relieved by food and soda. There 
had been no nausea or vomiting. A Sippy diet had been 
followed without relief. His diet had been adequate. He 
denied the use of alcohol but smoked ten to fifteen ciga- 
rettes a daj'. 

The general physical examination was negative except 
for slight epigastric tenderness. 

Laboratory procedures: Urine negative. Hemoglobin 
98(^>. tVBC 4,800. Wassermann negative. Ga.stric analy- 
sis, 85° free HCl. Gastro-intestinal X-ray series negative. 

Gastroscopy: The mucosa was entirely normal exhibiting 
the usual orange-red color and normal folds. The pylorus 
was seen and observed to be normal. 

Impression : Gastric Neurosis. 

(2) CASE REPORT 

S. tv. S. (History No. 82285), a 28 year old white, single 
mechanic entered Duke Hospital February 17, 1038, com- 
plaining of “stomach trouble” of three years duration. 
This was described as a burning sensation in the mid-epi- 
gastrium unrelated to meals and relieved occasionally by 
food and soda. For the pa.st year and a half he has noted 
gaseous distention and eructations. He noticed occasion- 
ally a slight area of tenderness just below the umbilicus 
in the midline which was accentuated by nervousness or 
fatigue. There had been no weight loss. His diet had been 
adequate. Alcohol and tobacco were used in moderation. 

The general physical examination was entirely negative. 

Laboratory procedures: Urine negative. Hemoglobin 
101%. RBC 5,440,000. Wassermann negative. Gastric 
analysis, 95° free HCl. Gall bladder and gastro-intestinal 
X-ray series were negative. 

Gastroscopy: The mucosa was atrophic with few folds. 
There were no pigment spots or blood vessels. The pylorus 
was well seen. 

Impression : Gastric Neurosis. 

(3) CASE REPORT 

E. C. M. (History No. A-1300), a 29 year old white, 
married merchant entered Duke Hospital May 9, 1939, 
complaining of “stomach trouble” for the past three years 
following an attack of “flu.” He first complained of gas 
and fullness in the lower abdomen. This has persisted 
until present and has been accompanied by belching and 
the passing of flatus. He has had no actual pain and his 
appetite has been good. The diet has been adequate and 
he uses alcohol and tobacco in moderation. 

His general physical examination was entirely negative. 

Laboratory procedures: Urine negative. Hemoglobin 
80%. WBC 5,800. Wassermann negative. Proctoscopic 


Table IV 

Gastroscopic findings 
(240 Patients) 



Na 

Per 

Cent 

Normal mucosa ' 

151 

63 

Hemorrhage or pigment spots in an other- 



wise normal mucosa 1 

60 , 

25 

Atrophy of mucosa ! 



(a) Alone 13 



(b) W’ith spots 10 



23 



H>’pertrophie fold.s or cobblestone mucosa 

4 

2 

Erosions 

2 

1 


240 

! 100 



410 
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Table V 
Syniptomatolof/y 


VOLOMK VII 
NUMUKTt 10 


Norma! 


Spots 


Atrophy 


\ 

Number 

Per Cent 

Number 

Per Cent 

_i 


Number 


Per Cent 

: 

Gas 


— — ' 

42 

27 

21 

25 



5 


22 

Nausea 



22 

10 

17 



7 


30 










Vornitinfc 


28 

18 

8 

13 



5 


22 

Ulcer syndrome 


2n 

17 

5 

8 

, 

j 


2 


9 

Indigestion 


25 

10 

14 

23 

1 


4 


17 

EpiKastric burning 


18 

12 

t) 

15 






Vaj^ue abdominal 
pain 


18 

12 

8 

13 



0 


20 

Kpi^afttric pain un- 



10 


15 



.5 


22 

related to meals 


15 








AVeaV.nef-'.s 


12 

8 

2 

5 






Distention 


10 


4 

7 



1 


4 

Ncrvou.^ncjyj 


10 

0 

8 

13 



1 


4 

ChoV.ing 


4 

.1 








Belching 

1 

4 

3 

\ 




1 


4 


1 

131 

i 

1 HO 

1 


__ 

23 




examination negative. Gastric analysis, 59° free HCl. 
Gastro-intestinal X-ray series negative. 

Gastroscopy : There were numerous small pigment spots 
scattered throughout the stomach near pylorus, 1-2 mm, 
in diameter and deep i*ed to brown in color. These spots 
were on the crests of the folds and the surrounding mucosa 
w'as entii’ely normal. 

Impression: Gastric Neurosis, 

As will be observed, there are no significant differ- 
ences in the .symptomatology, physical findings or the 
results of laboratory examinations in these three cases. 
Yet, in the fir.st the gastric mucosa %vas entirely 
normal; in the second, the mucosa was atrophic, and 
in the third, there were numerous pigment spots. 

The incidence by decades of the different gastro- 
scopic findings is shown in Table VI. It wu'll be noted 
that with advancing years the percentage of normals 
progressively decreases. How’ever, in the second, 
seventh and eighth decades there are so few cases that 
no conclusions can be drawn. Likewise, the percentage 
of pigment spots is about the same in the third, fourth 
and fifth decades. The smaller percentage in the re- 
maining decades may be of no significance because so 
few cases -were obseiwed. Atrophy may occur in young 


people, but seems to be more prevalent in later life. 

The relationship of diet, alcohol, tobacco, anemia 
and free HCl in .shown in Table VII, It will be noted 
that none of these factors play any significant part in 
the gastroscopic picture, except in cases of dietary de- 
ficiency, in which atrophy of the gastric mucosa is very 
commonly seen. 

DISCUSSION 

There is a rapidly growing tendency today to at- 
tribute the symptoms of patients, who .several years 
ago w'ould have been classified as having a functional 
gastro-intestinal disturbance or gastric neurosis, to the 
presence of a chronic gastritis. In support of this view 
minor and insignificant changes in the gastric mucosa, 
as obseiwed by gastroscopy are described and cited as 
evidence of an inflammatory process. The observation 
of mucus in excess of what is thought to be normal, 
the presence of swollen folds, or the absence of folds is 
thought to be indicative of chronic gastritis. It is 
significant to note that there has been little effort to 
detennine just what con.stitutes the normal gastric 
mucosa, and what deviation in it may occur without 
giving rise to .symptoms. While it is not surprising 


Table VI 

Incidence hy decades of gastroscopic findings 


\ 

) 

1 

Normal 


Pigment Spots 


Atrophy 

Hypertrophic Folds I 

Erosions 

i 

No. ( Per 

Centt 

No. 

! Per Centf- 

No. 

• Per Cent! 

No. 

Per Cc-ntt | No, 


Per Centt 

10-19 1 

i 

11 { 

84 

2 

'i 10 


! 

i 

■ 

1 



20-2r‘ 1 

41 

CG 

15 

\ 

: 24 

5 

1 

J 8 

1 

2 J 



3C-.’,9 ■ 

J 

40-10 i 

? 

31 

03 

24 

1 

1 30 

4 

■ 5 


( 

1 2 


2 

20 ! 

5C 

i “ 

31 

4 

11 

1 

2 : 



50-50 1 

i 

22 

67 

I .0 

18 

.5 

! 15 


: 



OO-VJ 


42 

1 2 

< 17 
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that the profession should have become enthusiastic 
over a simple explanation of an otherwise difficult 
problem, yet one wonders whether in their enthusiasm 
certain observers have not attached too much im- 
portance to these minor changes and slight deviations 
from what is thought to be the normal picture. 

In the present study, it is noteworthy that the 
gastric mucosa was described as entirely normal in 
G3% of the cases, whereas Schindler found the mucosa 
normal in only 22.2% (9). Atrophy of the gastric 
mucosa was observed in 9%, which is fairly close to 
Schindler’s figure of 13.6%. However, he found super- 
ficial gastritis in 11% and hypertrophic gastritis in 
17.2%, whereas in this series evidence of superficial 
gastritis was observed in 1% and of hypertrophic 
folds in 2%. 

Although it has been mentioned in recent communi- 
cations (6, 17, 18, 19) one gets the impression that 
few gastroscopists recognize the effect of inflation on 


more important to recognize that the patient’s syni])- 
toms are not necessarily related to the changes ob- 
served in the gastric mucosa. 

CONCLUSIONS 

1. Chronic gastritis, as diagnosed by gastroscopy, 
is not common in North Carolina. 

2. The symptoms of most patients usually classified 
as having gastric neuroses cannot be e.xplained on the 
basis of a chronic gastritis. 

3. Hemorrhagic, or pigment spots, are common 
(25%), but their significance has not been determined. 
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the gastroscopic picture. For the past year in this 
clinic whenever swollen folds were seen the stomach 
was inflated with air, and in every instance the folds 
could be obliterated. As suggested by Forssell (20) 
and later by Crohn (21), it seems likely that the size 
and general pattern of the folds are to a large e.xtent, 
if not entirely, due to the tonicity of the muscular coat 
of the stomach. If the muscularis becomes stretched 
or loses its tone, a smooth, if not atrophic mucosa re- 
sults. 

Hemorrhagic, or pigment spots, occur with surpris- 
ing frequency (25%). These are not associated with 
any definite symptom-complex and apparently are not 
related to diet, alcohol, tobacco, anemia, or free HCI. 
Their significance at the present time is little under- 
stood. It is conceivable that they may occur in all 
people from time to time and heal without leaving a 
trace of their presence; however, in individuals with 
an ulcer tendency, they may well be the precursors of 
peptic ulcers (12). 

In the present state of our knowledge of gastro- 
scopy it would seem wiser to describe the findings as 
observed, rather than to conclude that a smooth mucosa 
means atrophic gastritis, or that swollen folds are 
indicative of hypertrophic gastritis. But it is even 
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S EVERAL observcrn (1. 2, 2, 4) havo tiolorf that 
normal folds can be clTaced by inllatinp the 
stomach with air. Since some dofrreo of inflation is 
necessary for observation of the stomach the question 
may well bo raised, what etTecl. if any, lias this upon 
the gastroscopic picture? In an effort to answer tliis 
question, the following study w.as undertaken. 

CLINICAL OnSERVATION.S 
In a series of gastroscopie.s done at Duke Hospi- 
tal, it was noted that hypertrophic fold.s, or a cobble- 
stone mtico.sa, were .seen in only il.ft'f. of the ca.se.s (ii), 
whereas Scliindler ((5) reports that hypertroiihic gas- 
tritis (xicur.s in 17.2'ri-. This disoreiiancy was difficult 
to understand until about a year ago it was noted that 
large folds would become normal or completely elfaeod 
by inflation. Since this observation was made, it has 
been noteti in every case that large, and apparently 
swollen folds, became normal or flattened merely by 
inflation with air: that nonuiil folds tended to disap- 
Iicar, and in a few case.s bloml vcs.sels were seen where 
an apparently normal mucosa h.ad been observed i>rovi- 
ously. At the same time other changes in the mucosa 
were noted. The usual orange rod appearance was 
gradually replaced by a lighter, lc.«s red color and 
after further inflation a gniyish yellow, with a tinge 
of green, or .a pale yellowish orange color w,n.s ob- 
sen'od. When the folds wore completely effaced the 
mucosa becaime shiny with many high light.s. 

Figs. 1, 2, 2 show graphically the <'ffccts of in- 
flation of the stomach. In this patient, when only 
enough air had been introduced to render ob.servation 
possible, large !ind apparently swollen folds with 
pigment spots surrounded by a red halo on the crests 
were seen (Fig. 11. Then with further inflation the 
folds became sm.aller and p;iler (Fig. 2). and with still 
further inflation the fold.s practically disappeared, and 
the mucosa was a pale yellowish orange color (Fig'. 3). 
The position of the instrument was not changed as i.s 
•shown by the fact that the same jiigment spot was 
present in all three drawings. The epigastrium was 
not visibly distended, and on questioning later the 
patient reported that the stom:ich felt full, .as after a 
heavy meal. 

In another patient, the mucosa was apparently 
norma! when the gastroscope was first introduced 
(Fig. 4). However, after inflation (ho folds disap- 
peared and a network of blood vessels was visible. The 

rrMcnt<*d[ before thi* Amcrlcnn Gn«ln»*Kntprt»]oFlrnl A«*ocintl(m, At- 
Inntlc City, New Jerrey. June 10, 11'40. 
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mtieosa bwaitie a pale grayi.«li orange yellow color with 
many high light.s (Fig. 5). 

To determine the degree of inflation wliicli wa.s re- 
quired to effect tluc'e changes, careful measurement.s 
of intra-gnstric pressure were made fir.st in dog.s and 
then in man. Similar mea.Hurements have been made 
by Wilson and Irving (7) who found the average 
intra-g.astrie pre.^sure in man lying on his k-ft side 
le.-i.s 12 cm. of water. 

EXl'EItl.MENTAL WORK l.N DOGS 

Gastro.'.-copy in the tlog is a sin!i)lc procedure. The 
instrument is introduced under ether atu sthe.sia. and 
the .stomach can be well seen excejit for the pyloni.s 
dui- to the marked “fi“h-hook" in tlie dog’s stomach. 
The gastric muco.-'a of the dog pii’sent.s e,«.entially the 
same picture :is th.at of man. 

.Seven dog.s were examined to determine tlic norma!. 
Then it was oh.served tluit not only could folds he 
effaced by inllatinn. l)iit that blood vos.-^el.'' npiiearcd 
such as arc usually lie.scribcd as occurring only in 
atrophic g’astritis. ;ind at the s.ame time the raucous 
memiiiTine l)ecame pale yellowisb orange in color with 
many high light.s sparkling over its .surface. This 
effect coukl be <Jui>lirated at will. 

To measure the intra-gjistrio pre.ssure, a duodenal 
tube with a balloon at one end Jind the other connected 
to a “U" w.atcr manometer wn.s used (Fig', fi). The 
tube was passed into the dog’s .stomach witii the 
balloon collapsed, and then the balloon was inflated 
with a constant amount of air. This was nccompli.shcd 
l)y clo.sing clamp 15 and raising the column of water in 
the manometer by .air pressure at A. Then with clamp 
A closed and clamp R open a constant amount of air 
could be introduced into the balloon. This method and 
apparatus are similar to that used by Wilson .and 
Irving t7). The gastroseoiie w.as then passed and 
pre.ssure roading.s l.aken as the gastroscopic picture 
changed. Five dogs wore examined in this w.ay and 
the findings arc shown in Table I. The normrd folds 
can he effaced at will. The average pressure at which 
thi.s occurred wn.s 14 cm. of w.ator. The average 
pre.ssure at which the blood vessels were seen was 20 
cm. of water. The gastroscopic picture at this pressure 
was iudi.stinguishalile from that which ha.s been de- 
.scribed as being characteri.stie of atrophic ga.stritis 
(8. fl. 10. 11). Colored drnwing.s showing the artist’s 
impre.ssion of the gastric mucosa at dilTorent degrees 
of inflation in dog No. 2 are shown in Fig.s. 7, 8, 9. It 
will be observed in Fig. 7 that the mucosa near the 
objective in the upper part of the field i.s much redder 
than Hint in the center. The balloon is seen at the left. 
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The pressure at this reading was G cm. of water. In 
Fig. 8, 114 minutes later, the intra-gastric pressure 
was 12 cm. of water and it will be observed that all 
folds are effaced and the color a light yellowish orange. 
In Fig. 9, minutes later, the pressure had been 
raised to 20 cm. of water and branching blood vessels 
are seen. The color was then a pale yellowish orange 
with a tint of gray. The position of the instrument 
remained unchanged during the e.xperiment. 

EXPERIMENTAL WORK IN MAN 
Pressure studies in man were carried out just as 
were done in dogs. The tube with the balloon at the 


end was passed into the stomach and connected with 
the water manometer. Then the gastroscope was intro- 
duced and pressure readings were recorded with each 
change in the gastroscopic picture. Three patients 
were studied in this manner (Tiible II). The patient 
was instructed to signal when the stomach felt full or 
uncomfortable and then no more air was introduced. 
In patient No. A-39278, the intra-gastric pressure was 
lowered by eructating which permitted several re- 
studies of the effect of inflation. The folds could bo 
effaced at will, although this was usually accompanied 
by a subjective sensation of fullne.ss, comparable to 
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what one experiences after a larj-'C meal. It is nole- 
worthy that in none of tho.sc throe patient.s were blood 
vossehs seen, even though the prcs.suro.s were rai.sed to 
approximately the .same levels which had revealed 
them in doRS. The averafte pressure in man at which 
the folds were elTaced was 21 cm. of water. In the fir.st 
patient reported in Table 11, the rrastrnscopic picture 
at the bcRinninK of the experiment is shown in I'iR. 
10. The intr.'i-Rnstric pre.ssure was recorded at 12 cm. 
of water. It will be noted that the folds are about 
twice the size of the tube lyinR between them and 
briRht red oniiifre in color. I'iR. 11 shows the chanttes 
which h.ave taken place 20 seconds later with a pre.ssuro 
rcadinf? of 14 cm. of water. The fold.o are now about 
the same size as the tube and have become lighter and 
Ics.s red in color. Two minutes later, with a pressure 
of 20 cm. all folds are effaced (Fifr. 12), and the 
mucosa is pale yellowish oranye in color with many 
hiyh liyht.s. 

DISCUSSION 

The ob.senmtions reported in this communication 
point clearly to the striking elTect of inflation of the 
stomach upon the yastro.scopic picture. Folds which 
seem laryc, swollen and inflamed when the instrument 
is first introcluccd may appear entirely normal after 
sliyht inflation, and can usually, but not alway.s, be 
obliterated completely by further inflation. In certain 
instance.s, fold.s which appear normal will disappear 
under inflation and a typical picture of “atrophic ya.s- 


triti.s’’ with blood vessels will be seen tFiy. ,'>). It 
should be empha.sizcd, however, that the observation 
of blood vessels in the ynslric mucosa of man cannot 
be produced in every case merely by intlation, nor can 
all folds be comiiletely obliterated. It has been nolwi 
that file folds on the anterior wall and yreater curva- 
ture are more easily elfaced than in other parts of the 
stomach. In the anesthetized doy, however, it would 
.seem that the ya.stro.scojiic picture can be varied at 
will, ranyiny from larye, apparently .swollen fold.s to 
small folds or a .smooth muco.sa, and with blood vce-^els 
casil.v visible. The pre.-'sure required to produce thi.s 
picture in the doy is about that at which normal fokis 
in man are effaced. This difference between the effect 
of inflation in the doy and in man may be due lo the 
fact that the doy is anesthetized and, therefore, the 
musculature of the stomach is relaxed and easily 
strefehed by inflation. If has also been pointed out by 
Kelliny (121 that the stomach may become markedly 
dist«‘nd(si diiriny deep ane.stbe.sia. On the contrary, 
the fiatient usually i.s under .some nervous tension 
duriiiy the procedure, and therefore has .-m inen-ace,! 
muscular tone. 

Tile que.stion may well be raised, are the folds actu- 
ally ,sinaller, or is tile clianye in the picture due to the 
distance from the olijeclivr' of the in.striiment, and 
therefore to dilferenee.s in maynificntion? Tlii.s (pK'stion 
is difUcult to answer. Certainly, when the stomach is 
inflated the mucosa is presumably mucli further away 
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Fig. I — Patient 
(History No. A-36S54). 
Appearance of the gastric mucosa 
when Instrument was first passed and 
only enough air introduced to render 
observation possible. 



Fig. 4— Patient 
(History No. 38851). 
Appearance of mucosa on introduc- 
tion of the instrument with minimal 
inflation. 



Fig. 8 — Same Dog. 

Appearance after further inflation. 
Intra-gastric pressure — 12 cm. of 
water. Balloon seen at the left. 



Fig. 2 — Same Patient. 
Appearance after further Inflation 
showing marked decrease In the size 
of the folds and less red in color 
Both pigment spots still visible. 



Fig. S — Same Patient. 
Appearance after further inflation. 
Network of blood vessels visible with 
marked change In color. 



Fig. 9 — Same Dog. 

Appearance after stilt further in- 
flation. Intra-gastric pressure — 20 
cm. of water. Balloon still visible. 
Branching blood vessels seen. Po- 
sition of Instrument unchanged in 
the three drawings. 



Fig. 3 — Same Patient. 

After still further Inflation. Folds 
almost completely effaced; much 
paler In color. Only one pigment 
spot seen. Position of Instrument 
unchanged in the three drawings. 



Fig. 7— Dog No. 2. 
Appearance when instrument was 
first introduced. Intra-gastric pres- 
sure— 6 cm. of water. The balloon Is 
seen at the left. 



Fig. 10 — Patient 
(History No. A-39873). 
Appearance on first introduction of 
the instrument. Intra-gastric pres- 
sure — 12 cm. of water. Tube seen 
lying between large, red folds. 



Fig. 11 — Same Patient. 
Appearance after further Inflation. 
Intragostric pressure — 14 cm. of 
water. Folds now same size and 
color of tube. 



Fig. 12 — Same Patient. 
Appearance after still further In- 
flation. Intra-gastric pressure — 20 
cm. of water. All folds effaced and 
mucosa much lighter in color than 
^ube. Position of instrument un- 
changed In the three drawings. 
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from the objective, and therefore the imape is smaller. 
However, with the duodenal lube in the .stomach it 
will be seen that the folds actually become smaller by 
comparison (Figs. 10, 11, 12). It is our belief that 
with inflation both of these factors should be con- 
sidered. 

While in our e.xperience the effect of inflation of the 
stomach upon hypertrophic fold.s cannot be questioned, 
still we are unwilling to go on record as denying the 
existence of "hypertrophic gastritis.” It may occur, 
but certainly in North Carolina it is rarely seen. Is it 
not entirely possible that “hypertrophic gastritis,” 
diagnosed by the presence of large and apparently 
swollen folds, is merely the result of increased tone of 
the muscular coat of the stomach, which can be parti- 
ally overcome by inflation resulting in an apparently 
normal gastroscopic picture? 

Atrophy of the gastric mucosa is another matter. It 


is un(iuc.stionably true that with very little inllation mic 
frequently sees what has boon de.scrihcd us “atrophic 
gastritis.” and inflation could hardly be a factor in 
.such a picture. This is particularly true in the region 
of the antrum where localized atrophy of the mucosa 
has been reported so frequently. We arc in comidete 
agreement with this obson-ation. However, there is 
little justification in the present state of our knowl- 
edge to call this "atrophic gastritis.” It should i-ather 
be described as atrophy of the gastric mucosa. It is 
possible that an apparent atrophy is due to lack of lone 
of the gastric musculature, and a restoration of tone 
results in a normal gastroscopic picture. 

By referring to Table I, it will be noted that the 
stomachs of dogs No. 2 and No. 5 were deflated by the 
introduction of a stomach tube. When re-examined 
less pressure was required to produce the picture of 



Fig. G. Diagram of water manometer used to measure intragastric pressure. 
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blood vessels. Fui-therniore, :i fail in proi^sure jiftor 
tho orifrina! inflation was not nocossarily accompanied 
by a clianfte in the Kastroscopic picture. It ha.s been 
.showm by For.sseil (It!) and recently re-eni])hasize<l by 
Crohn (J'l) that the character and form of the mutwa 
are determined by the muscularis. Our observations 
.su!rf;cst that the original di.sfention had overcome the 
tone of tho gastric musculature, and that the 1o.h.s of 
tonicity wa.s i-o.sjjon.sihlo for the apjjarent atrophy of 
the Kaslric niuco.sa. 

tt'hen the mucosa is close to the objective, not only 
do the folds appear larye and swollen, hut arc brilliant 
reddish oranRO in color, as will be .seen in Fip. 7. The 
redness varies invor.sely as the di.slance from the ob- 
jective. Thi.s is true reyardle.ss of the deyree of inlr.'i- 
yaslric pressure. With increase of intra-Rastric 
pressure the mucosa becomes a {rrayish yellow with a 
tint of preen or a pale yellowish oranpe. 

CONCLUSIONS 

1. Inflation of the stomach cITects marked alter- 
ations in the pastroscopic picture. 

2. Hypertrophic folds can be effaced by inflation, 
o. In the dop, the typical picture of "atroidiic pas- 

tritis” can he produced at will by inflation. 

4. In some instancc.s in man. apparently normal 
folds will di.sappear under pre.ssuro and blood ve.ssels 
will bo soon. 

5. The diapnosis of chronic puslrilis by means of 
the pastroscopic picture should be the subject of 
further critical studic.s. 
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DISCUSSION 

DR. CHESTER M. .TONES (Boston. Mnss.) : It seems 
to me that Dr. Ruffin’s paper is a very timely one. The 
time has come when pastroscopy is bcinp freely performed, 
and the interpretation of pastroscopic fmdinps has been 
associated with a certain amount of loose thinkinp and 
writinp, particularly about pastritis. There is still a lack 
of adequate observations on the normal aspects and vari- 
ations of the stomach in different conditions and different 
decades of life. Dr. Ruffin's observations on chnnpcs in the 
appearance of the stomacli, with variations in intrapaslric 
pressure, are of real importance and justify an honest 
skepticism of tho diapnosis of “atrophic pastritis.” There 
is no doubt that on many occasions this term is a misnomer 
and that “pastric atrophy” is a much more suitable term. 


particularly fieeause of its tlierapeuliv inijilicatioas. Such 
studies arc very definitely needed. 

DR. BURRILL B. CROIJN (New York. N. Y.): .Mr. 
r’resideiit, Ladies and neiitlemcn: I, too, feel that this i.s 
a very timely paper in so far as it may pive us a much 
more scientific viewpoint ns to what actually i.s the corro- 
l.atiori between the clianpes as seen wilii the pn.stidscopp 
and the clinical .symptoms ns.socialcd with such chnnpes. 

At our hospital we pn.slro”cope ensc.s before operation. 
The case.s were operated upon ns soon after pa.stro.sropy 
IIS was convenient for the surpeon and tho patient. M'u 
attempted to make an nnatomirnl correlation hclwcen what, 
was seen in the paslroucojie ami what was seen with the 
microscope in re.seeted mucoMi, and we found a preat deal 
of di«orej)nncy anatomiciilly between what was called pas- 
trith; with the pastroseiipe and hy the histop,alholopists. 
There were wide discrepancie.s in nio.st of the casc.s. In a 
small percenlnpe of the ea.“f.s there wa.s close association ; 
where the pnstro.soopisl said it wn.« atrophic, and npnin in 
a small perceiitape where it was hypertrophic, one could 
.say there wen- chniipes Ihiit corresjionded. But there wa.s 
a Iiirpe field, an overwhclmiiip majority of cases in which 
you could not finil any histopatholopicnl Imsis for the di-op- 
nosis of pastriti.", nor in the sren-tory study could we find 
conelution between .secretory ehanpi-. and pn.etrilis. I 
think it is coneeded hy practically all oho-rver.s that there 
are no secretory ehanpes chnracteii.<tic of pastritis; nor 
eoiild we clinically draw up any syndrome that would 
correspond with the pastroscopic observations. 

I don't think there is any clinical picture that Would fit 
“Miperficinl pnstrili.",” “hyper! rophit pastritis” — except in 
the lute stnpes with so-called atrophic pm.'tritis. The one 
tliinp I am nhle In concede i.s atrophic pastritis involvinp 
the antrum, the .same type which w.as oripinnlly suppested 
hy Dr. Eii.stcrnmn sonic years npo. That simulates carci- 
nomatous ulcer and lends to many mi.stake.s in diapnosis, 
and lead.s to unnecessary re.^eclions of the stomach. 

DR. OKORGE R. EU.STERMAN (Roche.ster, Minn.): 
In view of what has jnst hwn said, prnnlinp the author’.* 
oh.scrvatioiis arc ultimately confirmed, this is another 
nrpument for tnklnp a conservative attitude towards the 
claims of the pastro»copist, who at times may he carried 
away with his own enthusiasm. 1 say this because the im- 
pre.ssion is pained tlint the experienced pnstroscopist c.m 
differentiate a small or early carcinomatous ulcer from a 
benipn one with confidence. From repented personal ex- 
perience I sincerely doubt llii.s. As a matter of fact, I 
have seen liirpo benipn ulcers tinequivoc.ally diapnesed 
pastric carcinoma hy the lendinp exponents of the pastro- 
scopic nrt. I am convinced that in many instances the 
actual differentiation depends on tho results of histolopic 
examination. 

Revertinp to the pn.slro.«copic dinpno.sis of atrophic pas- 
tritis, I occasionally am perplexed at such diapnosis in 
the absence of other Inhoratory or clinical evidence of the 
disease. It is to he hoped that Doctor Rufiin’s observations 
arc correct and that such erroneous diapnosis can be 
avoided in the future. Before wo come to any definite con- 
clusions it seems feasible, if it has not already been done, 
to make ohsciwations on the influence of the variations in 
intrapaslric pressure in bona fide cases of hypertrophic 
pastritis. The latter is an ncknowicdpcd entity nnd, in my 
judpmcnt, a condition most closely nnd most frequently 
simulalinp chronic pnstro-duodenni ulcer. 

DR. RUDOLF SCHINDLER (Chicapo, 111.) : I believe 
that Dr. Jones is quite riplil. It is not sutlicient to buy a 
pnstroBCopc and then try to dinpnose pastritis. The foun- 
dation of our pastroscopic diapnosis of chronic pastritis 
was nnd still is tho pastroscopic examination of many 
healthy adults of all ape irroups. Chnnpos not found in a 
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frreat fcrios of such healthy adults, but demonstrable in 
patients sufferinp: from abdominal distress, were called 
pathological. There are two methods at the disposition of 
the frastroscopist for findinB out what is normal .and what 
is patholoRical, namely: First, to examine a large series 
of healthy people gastroscopically ; or, if he does not have 
the occasion to do this himself, then to learn the inter- 
pretation of the gastroscopic picture with somebody who 
has had this opportunity. 

Now granted that Dr. Ruffin has studied the mucosa of 
many healthy people — and evidently he has — why is it 
that in North Carolina those changes were not seen which 
have been .seen before by all gastroscopists in Germany, 
England, Ai-gentine, and in this country in about the same 
percentage since 1922. It certainly is an interesting 
problem, especially because Dr. Ruffin found so frequently 
isolated pigment spots and hemorrhages which he saw 
about four times more frequently than they were seen in 
other regions and countries. 

The explanations Dr. Ruffin himself offers to account 
for the frequent diagnosis of gastritis everywhere else are 
not valid. Every gastroscopist knows that many folds 
disappear when air is introduced into the stomach, and 
time and again it has been emphasized that the thickness 
of folds cannot be used at all for the gastroscopic diagnosis 
of hypertrophic gastritis. The gastroscopic signs of hyper- 
trophic gastritis, as described before, are as follows: 

“The first sign of beginning hypertrophy is the velvety 
appearance of the mucous membrane. It appears as 
slightly swollen, dull, loose, and sponge-like. The high- 
lights are diminished or completely absent .... The 
changes .... appear at first in the valleys between the 
folds .... Small, dark creases run through the dull, 
swollen mucosa. The formation of granular nodules, larger 
nodules, and big nodules can usually be observed . . . . 
When the mucosal folds are affected they become irregular 
and arc subdivided by perpendicular creases .... In the 
very late stages there may be tiny, new folds, e.xceedingly 
stiff and short, which cannot be flattened out and hence 
which never disappear." 

All these changes have not been mentioned by Dr. Ruffin, 
and he did not mention the characteristic gastroscopic 
signs of chronic superficial gastritis either. 

His attempt to e.xplain the frequency of apparently 
atrophic changes by the finding of similar pictures in the 
dog’s stomach are likewise not valid. We all know since 
Hclsley of San Francisco examined his own dog in 1923 
with a rigid gastroscopc that the stomach of a healthy 
dog looks entirely different from that of a healthy human 
stomach. The dog’s stomach usually presents bluish blood 
vessels, seen as parallel lines especially in the upper an- 
terior wall and the greater curvature where the mucosa 
looks frequently rather grayish. The gastroscopic appear- 
ance of the dog’s stomach has been described in my book 
on pages 81-85. 

I, myself, want to offer another explanation for Dr. 
Ruffin’s failure to see the often described and obseiwed 
gastroscopic signs of chronic gastritis. Against my will 
a gastroscopc was produced in Germany which had a so- 
calied wide angle of vision, an angle of vision of 85 de- 
grees. In order to get an easier orientation the magnifi- 
cation was sacrificed. This was done after I had left 
Germany. I have always protested against this instru- 
ment and have insisted that in this country only 50 degree 
instruments should be sold (see Lancet, 234:1301, June 
11, 1938). Only the 50 degree instrument had a magnifi- 
cation which could be compared with the optical effect of 
the former rigid gastroscopes, and many fine changes 
simply c.annot be seen with the wide-angled instrument. 


In the new American gastroscopc we have reduced the 
angle of vision still more and the magnification is now as 
.satisfactory ns in the former rigid instrument. .May 1 
therefore ask Dr. Ruffin what angle of vision he has used? 
I believe that with an 85 degree angle many pTOple are 
unable to make finer obsci-eations. 

DR. .TAMES L. BORLAND (Jacksonville. Fla.) : I wish 
to point out in connection with atr.ophy as seen in the 
stomach, that we see about the same percentage of similar 
changes, both atrophy and hypertrophy, in the rectum. 
There is no question that true atrophy of the gastric 
mucosa occurs. It can be seen .at operation and verified 
pathologically. 

I should like to ask Dr. Ruffin if he has checked any of 
his gastroscopc cases with proctoscopy. 

DR. LEON SCHIFF (Cincinnati. Ohio) : 1 .should like 
to ask Dr. Ruffin just how he diagnoses atropliy of the 
gastric mucous membrane, in the light of what he has 
said. I should also like to ask him if he has made any 
observations on the relation of the number of bulbfuls of 
air which one introduces into the stomach at the time of 
gastroscopy to the changes in intra-gastric jircssure. For 
example, how much difference in pressure results from the 
introduction of two or three bulbfuls of air? 

DR. H. NECHELEg (Chicago, 111.): 1 have done a 
number of gastroscopies on dogs and on men and want to 
support what Dr. Schindler has said. The diagnosis of 
gastritis, especially of hypertrophic gastritis cannot bo 
made on the evidence of the size of the folds only. A 
number of clinical symptoms as well ns adherent mucus, 
color of the mucosa, pigment spots, and so forth help 
making this diagnosis. 

We have been puzzled a number of times by the differ- 
ence between what we see on the X-ray picture and our 
observations during gastroscopy.. The X-ray picture fre- 
quently shows a hypertrophic gastritis, which cannot be 
seen with the gastroscope; and convcr.scly the gastro- 
scopist sees a hypertrophic gastritis which is not present 
in the X-ray picture. 

We have seen a number of these roentgenologically 
hypertrophic gastritides disappear after a dose of atropine, 
and believe they are due to contractions of the muscularis 
mucosae. We believe that the roentgenological diagnosis 
of hypertrophic gastritis c.an be made only after ad- 
ministration of atropine and that the gastroscopic diag- 
nosis docs not have to be based solely on the presence of 
large folds but on all other evidences of inflammation as 
well. 

DR. JULIAN RUFFIN (Durham, N. C.) : I realized 
fully that I was treading upon thin ice and sacred soil in 
this discussion, but was not deliberately offending anyone. 
I merely pointed out that one should be careful in drawing 
conclusions from the gastroscopic picture unless one takes 
into consideration the factors that I have mentioned. 

There is hardly time to answer all the questions which 
have been raised. So far as atrophy of the gastric mucosa 
is concerned, we are ab.solutely certain that this does occur. 
However, it should not be called atrophic gastritis, but 
rather atrophy of the gastric mucosa, as it is probably a 
degenerative process associated with a deficiency stale. 

In regard to hypertrophic gastritis, we rarely sec it. We 
have seen a few cases with a cobblestone appearance, as 
has been described, but, unfortunately, wo have not seen 
any of the cobblestone mucosae since we have been ^udy- 
ing the effect of inflation. I think Dr. Eusterman is correct 
in saying that in all probability the hypertrophic gastritis 
with the cobblestone appearance will not subside under 
inflation. .All I am pointing out is that large, swollen fold.c 
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should not be eonslruod as evidenee of hypertrophic jras- 
trilis. 

I do not aftroe with Dr. Schindler iilx)ut the doKs. The 
ftastric mucosa of t)ur do^s was very much the same as 
that of man. 

I’ijrment spot.s are frequently observed. Their true .sijT' 
nificance is poorly under.slood. They may be related in 
some way to ulcer, but that has yet to bo proven. 

As to the relationship between frastro.scoiiic and jiroctn- 
scopic findin^rs, we have studied that frequently and have 
found no correlation whatever. 

It has been asked how many bulb.s full of air are n-- 
quired to produce this effect which I have dc.scribed. This 
que.stion I cannot answer. However, one cannot measure 
intra-Rastric pressure in that way. as the patient may 


eructate or after a i)erir,d »f time the stomach, itself, may 
relax and, therefore, lower the pressure. The only method 
of incasurinR introRnstric pressure is an apparatus such 
as we have used in this e.xi)eriment. 

The X-ray evidence of hyjiertrophic folds dis.appearinR 
after atropine is in line with what I have said. The X-ray 
diaRnosis of hypertrophic Rastritis probably reprerents 
nothitiR but the contraction of the Rastric musculature 
which throw.s the mucosa into folds. This subside.s wlien 
the patient relaxe.s or is Riven atropine. 

I wi.sh to Ro on record n.e sayinR that Ra.stroscopic 
examinations are extrerne.ly important. They are indeed 
fnscinatiriR, but so far as chronic Rastritis is concerned it 
seern.s to me that we have Rone off on a wide tanRcnt and 
would do wisely to pull in our sails and start oRoin. 
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M any phy.sici.ans .still he.sit.'ite to accept Rastritis 
n.s !i leRitimate member of the clinical Riwip of 
(lisc.ase.s of the stomach. Observations by ti ntimber of 
competent workers correljitinR .symiitoms and Rastro- 
scopically demonst rattle iippearanee of tissue are intli- 
catiiiR till' importance and formidaldeness of Rastritis 
as a symplom-prodticinR entity. Furthermore, some 
definite impressions reRiirdiiiR tlie eluintcter of the 
symptoms which Rastritis may iirodiui; are l)einR 
formulated. 

Moynihan and his school have made the .syndrome 
which spells politic ulcer ,«o well known that any com- 
plex of symptoms suRRestinR this disease, if such a 
le.sion cannot ho demonstrated liy roentRenoloRic 
examination or exploration, is likely to lie classified 
and often mistreated as a ’‘functional stomach." 
Further experience with the Rastroscope. no doubt will 
rcloRate to the limbo of di.aRnostic subterfuRe many 
terms, such as "Jlale-White liemori’li.'iRes." "Rasfro- 
toxic liemorrhaRcs” and ‘‘pseudo-ulcer." 

From a review of data available to us for study we 
h.ave been unable to discover ti consistently rocurrinR 
sjTidrnmo for certain types of Rastritis. For instance 
we cannot say that bypertropliic Rastritis will rcRU- 
larly cause a certain Rroup of .symptoms. Indeed, it 
m.ay not Rive rise to any complaints at ail. Conversely, 
however, a .syndrome definitely suRpestivo of peptic, or 
more particularly pastric. ulcer which includes in 
many instanco.s tlie complication of hemorrhnpe is 
(luite capable of beinp iiroduced by pastriti.s. When 
blocdinp is pre.sent in these ca.ses, it usually is found 
to be associated with the superficial dissolution of 
tissue. Furthermore the development of such a .syn- 
drome in the pre.senco of pa.strilis in a stomach in 
which tlie secretory ratc.s are adeciuate should not lie 
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unexpected. We see no rea.-’oti to deny to pastritis the 
.same pain pnxiuciiiR mechanisms and pathway.s wtiich 
are utilized by tileer in iniiicatinp its pre.--ence. 

MATFRIAl. STFDIKI) AND RESULTS 

This di.-'ctission results from a review of sixty ca.“e.s 
of Rastritis, most of whieh were under our piTsonn! 
observation in the hosjiital. In many iiistnnce.s it ivas 
po.ssible to make parallel follo’.v-iip observations mi tho 
clinical iind piistro'-copic condition. Usually the pastro- 
scopically demonstralde improvement, di.sapi'c.'irance 
or reappearance of the intraRasiric lesion was mirrored 
in a corresponriinp mutation in tlie jiattern of the 
clinical picture, 

Ca.ses were aeci-pted for inclusion in this serie.s only 
if we were convinced that the .symptoms which clini- 
cally suRRC.sted the presence of peptic ulcer wore 
caii.sed by pa.stritis as demonstrated at .surpical ex- 
ploration or tiy tho pastro.scope. In many instances 
roenlRetiopraphic iiivestipations of the pall bladder 
(Crahatii-Cole methodi were undertaken but re.siilts 
were alwa.vs iiepative. No ease of pasfric anacidity 
was included. The preat majority (To per cent I of 
these patients were of a hiplily nervoii.s. persistent, 
intensive type, similar in fart to the individuals who 
are likely to have duodenal ulcer. One of evciw two 
palieiit.s included in this series was an inveterate to- 
liacco .smoker; those who smoked ciparettes were most 
numerous. Fifty per cent of the patients used alcohol 
and about a third of these drank imnimicratoly. 

It is not within the scope of this paiier to attempt a 
classification of tho variou.s typos of Rastritis and dis- 
cuss the symptoms caused by each proiip. In 81 per 
coni of the cases included in this series clironic erosive 
or Iiypertropliie types of lesions wore considered to be 
present; in -10 per cent of these there wa.s cwdonce of 
mucosal di.ssolutinn. Tho remaininp IG per cent of the 
e.ases in the series were cin.s.sificd ns insl;'inci\s of the 
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jicute catarrhal types of gastritis from the gastric 
evidence. 

A composite picture of the symptoms presented by 
these patients would cause the presence of a peptic 
ulcer to be suspected. As in cases of peptic ulcer 
■symptoms were often intermittent. In twenty-three 
cases symptoms were intermittent at first but later 
distress occurred almost daily. Twenty-one patients 
had always had intermittency of bouts but twelve had 
had distress practically every day since the onset. Four 
had had attention called to the gastric disorder by 
.symptoms other than distress. The duration of symp- 
toms varied from two weeks to forty years; the 
average was about eight years. 

There was a fairly consistent recurrence of distress 
at certain definite periods following the meal. In some 
instances there was epigastric discomfort, a feeling of 
fullness, sometimes wth slight nausea, shortly follow- 
ing the meal. Often distress occurred immediately on 
eating or a few minutes aftenvard, especially when 
coarse, fibrous, fatty or irritating foods had been in- 
gested. This type of distress was most likely to be de- 
scribed as a gassy, filled-up sensation of pressure in 
the epigastrium with associated bloating, belching and 
regurgitation. j\Iore often, a burning type of distre.ss 
developed with or without this preliminary disturb- 
ance, but with a distinct interval of postprandial 
comfort. This distress was spoken of as sourness, 
hunger distress, i-awness, heartburn, or just burning 
pain and was frequently severe. It was often situated 
high in the epigastrium, was frequently substernal, 
and at times was in the left side of the epigastrium. 
The interval of comfort preceding such distress varied 
from fifteen minutes to three hours, and the tiTie of 
distress suggested a chemical factor. This symptom 
caused more than 57 per cent of these patients to 
wake up at night, usually between 12 m. and 2 a. m. 
Some of the patients complained of distress which 
came on before their morning meal. This was especi- 
ally likely to happen if they smoked a cigarette or two 
before breakfast. In many instances the pain was 
very severe. At times it was colicky. One of the most 
important diagnostic features in these cases wa.s the 
location of the distress of which these patients com- 
plained. In 95 per cent of instances this was indicated 
as being high in the epigastrium, infrasternal or sub- 
stern.nl, often slightly to the left of the midline. In 
more than 60 per cent of inst.ances the distress seemed 
to e.xtend upward, under, or along the sternum, or into 
the throat. Less frequently there was projection of 
distress to the left side of the thora.\ or back or even 
to the shoulder and left arm. This occurred usually 
during periods when the pain was at maximal in- 
tensity. 

The ingestion of bland food usually brought relief. 
An alkali helped, particularly if it caused belching. 
There was sometimes an atypical response to the use 
of the stronger alkalis. These might produce complete 
relief of symptoms for a time, only to be superseded 
by no relief or even an aggravation of distress follow- 
ing their use. 

Systemic manifest.ations were not marked as a rule. 
Occasionall.v, there was anorexia; loss of weight was 
not marked and weakness was not unusual. In rare 
cases there was a complaint of dizziness. JIany of 


these p,aticnts complained of vomiting. More often 
this was actually regurgitation of sour materi.al at the 
height of the distress. 

In 33 per cent of the cases included in this series 
hematemesis or melena were present. Increased gastric 
secretory rates were noted in 35 per cent. The average 
for the group was 56 (Topfer’s method) for total acid 
and 44 for free hydrochloric acid. Blood tinged gastric 
contents were observed frequently. JIany of these 
patients commented that the pressure of their clothes 
hurt the upper part of their abdomens. Epig.astric 
tendeiTiess was usually demonstrable. 

Roentgenologic investigations failed to show the 
presence of peptic ulcer in any of these cases. In many 
instances two and three investigations were made 
without demonstrating any ulceration. In 40 per cent 
of these cases roentgenographic investigation of the 
gall bladder (Gr.nham-Cole method) was made, alw.ays 
with negative results. In 21 per cent roentgenologic 
investigation revealed the presence of mucosal irregu- 
laidties suggested by the roentgenologists as being 
evidence of gastritis. It is not within the scope of this 
paper to indicate the method and the results of the 
treatment of gastritis. Further observations are neces- 
sar.v on the results of treatment, which have been 
r.ather encouraging up to the present. 

SUMJIARy AND CONCLUSIONS 

Our e.xperience with sixty cases of definitely demon- 
.strable g.astritis, usually of the hypertrophic or granu- 
lar type, scrupulou.sly investigated to rule out .all other 
possible organic or reflex causes for indigestion has 
led u.s, after prolonged .skepticism, to these con- 
victions ; 

1. Gastritis should be accepted ns a legitimate 
member of the family of stomach diseases. The task 
of correl.ating more accurately the visual, clinical and 
pathologic findings in such cases however, still re- 
mains. 

2. The patient who does not give roentgenologic 
evidence of disease in the upper part of the gastro- 
intestin.al tract, but who has symptoms referable to 
the epigastrium or left hypochondrium, which recur 
.at fairly definite intervals follou-ing me.als, often recur 
at night and are relieved by food or soda, oven though 
these symptoms lack the clock-like precision of many 
peptic ulcers, should be considered to have gastritis, 
be given treatment for gastritis, and whenever possible 
gastroscopic examination should be made. 

DISCUSSION 

DR. HENRY A. RAFSKY (New York City) : I would 
like to present two slides to show, how in two different 
types of cases, the clinical syndrome, which was due to a 
hj-pertrophic gastritis, definitely simulated a peptic ulcer. 

(Slide) This patient, a 37 year old male, was operated 
upon for a large duodenal ulcer three years ago. A gastro- 
enterostomy was performed. The patient remained well 
for about nine months. Since that time he has had periodic 
recurrences of the ulcer s.vmptoms such as abdominal pain 
nausea and vomiting. In addition the patient had three 
massive hemorrhages during this interval. After the last 
attack of bleeding he was re-admitted to our service at 
the Lenox Hill Hospiul. All that the X-ray examination 
showed, at this time, was the large rugae which can be 
readily seen in the film. I gastroscoped the patient and 
at the site of the enlarged rugae evidence of a definite 
hypertrophic gastritis ^vas visualized. No ulcer could be 
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•sfen. Thf putient was uKiiiii opfialtd upon. At lhi.s limo 
no evidence of the pievious ulcer could bo .found, Imt a 
tliickened indurated urea was palpated at the site of the 
hypertrophic Kastritis. This area of hypertrophic Kastritii- 
was re.sected and was reported by the palhnIoKist (U 
"clironic Kaslritis.” It is about fourteen inontlis since this 
ojierntion wa.s performed and the patient lias l)e<-n well 
ever since. 

(Slide) The ne.Nt case is a dilTerent type of ease. This 
patient was oper:ite<l upon about ton years a(p> for \v)iat 
was regarded ns an inoperable carcinoma of the pancreas. 
A cholecy.slofrastroHtomy was done to relieve the jauiidire. 
The patient came back two ycur.s nRo romplainint; of 
typical ulcer symptoms such ns periodic attacks of pain 
two houis after eatiiiK ami relieved by food. The X-ray, 
as you can see in the .slide, showed a piod functionimr 
choiccy.stoKastrostomy. No X-ray evidence of ulcer could be 
.seen. tVhen I (ca.stroscopcd this patient I found area of 
typical hypertro]ihic jrastritis about one inch in diameter 
just where the bile keiit emplyinp: into the stomach, .‘^mall 
depo.sits of bile could be seen in vnriou.s fields Ix tween the 
fold.s. This area of hypertrophic pastrilis was conlinod to 
the retrion around this part of the stoma where you .see the 
barium tract. On the basi.s of this fmdin;:, we treated the 
patient on an ulem- rcKime and ulcer diet. Duvintt the tmst 
two year.s he remained s>'niptom free tinle.ss he went olf 
his diet, at which time he experienced a rccui reiice of bis 
ulcer symptoms. 

1 would like to show this tliirii slide to illustrate the 
secretory response in this individual. Nolwithstandinc the 
fad that bile keeps pourintt into the stomach all the time, 
you see a typical hyperchlorhydria curve, which is very 
frequently encountered in peptic ulcer. 

im. ASHKT, WTNKKI.STKIN (New York, N. Y.) : 
The method used by Schindler in studyini': jjnstrilis was to 
castroscope a lartre aundiei of patients, tind, findinit a 
normal apjieanmce or a superficial, atrophic, or hyper- 
trophic Kaslrilis, Ko liack to tlie clinical .“ymptnmatolofty 
and attempt to eorrelate it willi tiie ttastroscopic pieture. 
This morniiu' we have seen a lendeney. wliieli I think is 
a very ttood one. vi:;., to select very carefully certain 
clinienl groups, unslroscope them, and then attempt a 
correlation 

In .aKreement with Or. Uivers. I wish to stale tliat we 
imvc had at our liospital recently a similar experience. AVe 
selected fifteen case.- with typical ulcer symptonis, hyper- 
chlorhydrin. and nemitice X-ray fiiidiiiKs for Kaslroscopy. 
Seven showed ^rastrilis. four liyperlrophic and three 
superficial, and the otlier ei(*hl were norinal. AVe may 
conclude that aliout half of the cases with typical ulcer 
syndrome with iicKative X-ray fmdinj!:.s are functional 
cases, and the other half are cases of jraslriti.s. AATiethcr 
the functkinal cases ro into >rn“lrilis i.s conjectural. 

AVc then look fourteen patients with true nehlorliydria. 
determined by tlic fact that Ic.st mcni.s plus hislumine and 
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neutral red .showed no .scerelioii of acid or neutral red. 
Nine of these shoAved an atrophic (tuEtritis; four were a 
mixture of atrophic and hypertrophic (rastritii!. 

It therefore seems possible to correlate certain definite 
clinical pictures with [pa.strosropic findings. 

DU. DAVID II. I{O.SEKI5KItG (Chicamn III.) : Mr. 
Vresident, Memher.s and Oue.sts; I have had the privilcRc 
of ohservinir several pnticnt.s who clinically manifested 
the peptic ulcer syndrome hut in whom the rocntf:eno- 
Kraphic and fluoroscopic findings were entirely negative. 
Some of these patients had been observed in variou.s clinics, 
both in tills country and iihrond, and their symptoms were 
rcirarded by sonie phyidcinns as funcliorial, and by nther.s 
ns orpanic in nature, that is, due to peptic ulcer. Gastro- 
scopic examinations, however, repenlcilly showril chronic 
liyperlrophic piistritis, 

1 sliould like to raise the question. Dr. liiver.s, whether 
in some of these patient", we may lie dealinp with an asso- 
ciated dtiodeailio (with or without superficia! ulceration) 
wliich may he rcspun«ililt> for the tliatcnl symptoms. One 
knows full Well that in many patient*, with ulcer symptonis 
who roentyeiuipcaphically reveal w uepative ttomacb awl 
duodcmim, a siiperlicin! ulcer may le* found in the duo- 
denum at Operation. 

1 should further lil.c to a-k Dr. ilivers his method of 
therapy in the.*'C caies. In my own experience I have 
fiiiiiid llint tile usual ulcer repime was all tli.at was 
nccevsniy. 

DU. .ANDItKW It KIVKKS (Jlochcster, Mian.): 1 
think that duodenitis is quite cnp.'ible of prcseiitinp 
symptom*' which tire similar to those caused by pn.'triti.s. 
It is unfortunate that we cannot explore the du'Mlcnum ns 
We do the slomiich by means of the pastroscopi*. Thi." would 
aid in diapnosinp more cases of duodenitis. I am sure. 
hoWever, tliiil both pastrilis and <luo<lcnUis are capable of 
proiiurinp .symptoms similar to those caused by duotlennl 
nlc'-r. 

Itepiirdinp the tientmcnt for pa.stritis: The time allotted 
for discussion i-- too brief to .«iiy much about this. 1 aprec 
with Dr. Rorciilwip that the typi* of therapy to U- em- 
ploycil is much like that wliich is etrective in treatiap 
ulcer. Each case has to he .studic<l individiinlly and suit- 
able treatment emidoycd. HInnd diets, antacids, and nnti- 
spasmodic.s lire impoitnnt. 

Tlicn. too, tile Use of vitamins iu conccntratc'ti form is 
useful Iberapy. Occasinmilly, we use p.nstric Invape of 
weak silver solutions, metapbeli. bydropen peroxide, or salt 
solution. 

Curtuitment of the use of tobacco or atcoliol and im- 
provement of the penernl liealth are important in the care 
of tills ili.scase. 
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G astric secretion in a Riven stomach and in re- 
sponse to a Riven stimulus is quite constant in 
both dog and man, although there are great variations 
from individual to individual. In Pavlov pouch dogs, 
for instance, some animals are known as “good” and 
others as “poor secretors” of gastric juice. Satis- 
factory explanations of these differences in the secre- 
tory ability or excitability of the gastric mucosa are 
not at hand. The response, however, of the same 
animal to repeated identical stimuli is usually quite 
constant. Histamine has been found to be the most 
potent and most satisfactory excitant of gastric se- 
cretion in the Pavlov pouch dog and in man. Under 
carefully controlled conditions, tests carried out on the 
same indhidual on the same or on successive daj’s 
have been found to “give results with a variation of 
not more than 6 to 10 per cent” (1, 2). 

The fact that “free acid” is not infrequently found 
“after histamine” in individuals in whom an Ewald or 
fractional gastric analysis had disclosed anacidity has 
been accepted as evidence of the superiority of the 
histamine test and has led to the conclusion that 
“histamine-proved anacidity” is “complete” anacidity 
— “complete” in the sense that it betokens the inability' 
of the stomach to secrete gastric juice with a hydrogen 
ion concentration of a pH less than 3.5. However, 
Comfort and Osterberg noted that “histamine failed 
to cause a secretion of free acid in one case in which 
the Ewald meal did cause such secretion; it produced 
secretion of free hydrochloric acid of a concentration 
less than that evoked by the Ewald meal in two other 
cases, and it produced concentration only equal to or 
within 10 points of that evoked by the Ewald stimulus 
in 14 cases” (3). Henning (4) and Gaither (5) made 
similar observations. In clinical studies such as these, 
there are numerous opportunities for technical error 
and hence it is difficult to draw definite conclusions. 
The tip of the tube may remain in the esophagus 
throughout the test or it may pass at once through 
the stomach into the duodenum. The swallowing of 
saliva, the regurgitation of duodenal content into the 
stomach, or the use of an inactive solution of hista- 
mine may likewise invalidate the test. Consequently, 
it is clear that care must be exercised in placing re- 
liance upon even the histamine test although, as has 
been pointed out, the results are, as a rule, sur- 
prisingly constant. 

Schiff (6) described a most remarkable case in 
which transient histamine achlorhydria was noted. 
The patient, a male 49 years of age without definite 

♦From tho Dopartmcnt ot Modicint, Tho Univerjilj- of Chiraco. 

Krad nt tho Annual Session of Iho American Gaslro-Entcrolotical 
Arrociation. Atlantic City, N. J., June 10. 1940. 


gastric disease, received 799 subcutaneous injections 
of histamine (0.5 mg. each) and had 433 aspirations 
of the stomach over a period of four .and one-half 
years. There occurred one phase of complete histamine 
anacidity as evidenced by three tests at approximately 
monthly intervals. Following this the free acidity 
gradually returned, the peak of the curve rising in 
nine months from a m.aximum of 14 to a maximum of 
G4. A year and a half later there occurred a second 
similar phase of almost complete histamine achlor- 
hydria of approximately five or six weeks duration. 
There seems to us to bo no reason to question the 
validity' of these observations although the explana- 
tion of the phenomenon is not apparent. 

In the past ten years we have used the fractional 
histamine test almost routinely and for reasons not 
germane to this discussion have seen fit to repeat it 
frequently in certain cases. In general, the results 
h.ave been fairly constant and uniform. As illustrated 
in Chart 1, the maximum free acidity as measured in 
clinical units and the maximum hydrogen ion concen- 
tration as measured by the Beckman pH meter in 
various histamine tests performed during the course 
of a month in a patient (Case 1, Unit 217214) with 
gastric ulcer varied somewhat but not greatly. The 
maximum ten minute volumes showed much greater 
variations. 

We have observed numerous instances in which the 
results of isolated analyses have been in complete dis- 
agreement with the secretory response known to be 
rather characteristic of the particul.ar stomach.- Most 
of these instances have seemed due obviously to the 
technical errors previously mentioned, but a few' of 
them have not. These cases appear worth noting in 
order to emphasize the fact that significant spon- 
taneous variations in the re-sponse of a given stomach 
to a standard stimulus of histamine do occur. 

The first case to be cited (Unit 221570)* is a male 
48 years of age who entered the hospital .Tune 7, 1939, 
after ten years of epigastric distress and one month 
after the passage of tarry stools. Nausea, vomiting, 
and epigastric pain were present. A g.astric ulcer was 
demonstrated gastroscopically and roentgenologically, 
and on July 5 a subtotal gastrectomy, performed b.v 
Dr. Phemister, disclosed two small healing gastric 
ulcers. The first four histamine tests all failed to dis- 

♦This case and lho«c shemrn in Charts 3 and S were mentioned by 
Talmer, Waller Lincoln and Kutter, Padl 11.; Peptic Ulcer and 
Achlorhydria. Arch. InL Med.. C5;4S3. 1940. In the addendum and 
os cases 2 and 3 rtspeclively. Further details of the ca.*e ebown in 
Chart 4 may be found in Palmer, Walter Lincoln; Schindler. 
Kadolf, and Templeton, Frederic E.: The Development and Healincr 
of Gastric Ulcer — A Clinical, Ga^lrmcopic and IWntjrenoIoric 
Study. Am, J. Die, Dls., 5:501. 193?. 
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Chart 1, Care 1. I'airly coiiPlunt aiaximum ncMity 
(titratablc and pll histamino) with marked flucttinlionn 
in the maximum ten mimito vnlume in a patient with 
chronic gastric ulcer. 

clo.se the prosence of free acid* as is fhowa itt tlie 
following table: 


Case No, 2 
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0 
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CS 
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In the third test the gastric position of the tube 
Avas checked fluoroscopically. Tlio quantity and charac- 
ter of the material aspirated in the other tc.st.s, how- 

^Tlio term “free rcltl*’ n'l WBed In thl* Taper nn«! nsi ««ot1 rrnemlljr 
a hydrocen Ion concentmllnn to turn TorpferV 

Trairent (d{mr>thyJnmlnoatfd><*ntinp) r<il, J. r.. n pll belruv 3.r», Tbr 
terms “nniicidity** nml ‘'nchlorhydrln” refer lo n pi! above g.f,. in 
• this paper wc are not conecrne<| v.l(h the vnrlnlions In pll above 
3.5, MSco Klrtntr, J, n.. Nuttop, Ibiul H, ami I'nlmer, Walter 
•' Studuu on Anacidity: The Hytlroircn Ion Concentration of the 
Gastric Secretion, the Gnvlro«copIc Appenmnec of the Gnatrfe 
V*.;’ Muco-tn, and the Presence of n Gastric Seerrtory Dopre^eant in 
Pntlenla with Anncldity. J. CHn. Inves., July, IPtO. 


ever, were ty])ical of gastric content. The histamine 
u.sed wa.s “Imido” (Itoche) and wa.s found to he ef- 
fective in other patients at the same time. The dosage 
\va.s 0.01 mg. per Kg. of body weight. The stomach 
wa.s a.spirated every ten miniite.s for si.vty minule.s 
after the suheutaneous injection. The three tests 
carried out on June I’.O all dl.^closed the prc.sence of 
acid gn«lric juice. 

Chart 2 (Ca.^e 1!) show.s the variation.s seen in seven 
te.sts performed at interv.-il.s over the coiiitc of a year 
in a nude patient fUnit 22020;’.) 41 year.s of age with 
patchy atrophic ga.striti.s as ."ecu ga.siro,-!eopically, 
with a tendency to moderate per.sistent diarrhea, but 
without other symptomatic or objective evidence of 
disease of any kind. I'ree acid wa.s found in only 2 of 
the tests, the maximum value noted being !!8. The 
gastric jjo.-ilion of the tube was checked fluoro.'^copi- 
cally during the hast examination. 

Chart 2 (Case 4) shows the variations observed in 
28 examinations over a period of two ye.-ir.s in a male 
patient (Unit 51 year.s of age with a chronic 

recurring gn.stric ulcer. Complete anacidity was fotind 
in G of the 2.8 examinations, the ga.stric position of the 
lip of the Kehfiiss luhe being checked tliioro.scopically 
in 2 of the G negative te.st.s. In the other te.«ts the free 
acidity ranged from 5 to 82. 

A similar phenomenon is to ho seen in Chart 4 
(Case 5). The patient (Unit 14K72G1. a female G2 
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Chart 2, Case 2. Variations in the volume niul free 
acidity after histamine ob.scrved in a patient with patchy 
atrophic gnstriti.s and moderate diarrhea, but without 
other evidence of organic disease. 
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Chart 3, Case 4. Variations in maximum Rastrie acidity 
in a patient with chronic castric ulcer. 


years of age with a recurring gastric ulcer, underwent 
48 examinations during the cour.se of two years. The 
maximum free acidity varied from complete anacidity 
in 13 tests, in four of which the gastric position of the 
tube was checked lluoroscopically, to peaks covering 
almost the entire range between 3 and 58. The maxi- 
mum hydrogen concentration likewise varied from a 
pll of 1.75 to 6.75. 

In patient No. G (Unit 1G5135) Chart 5, a female G3 
years of age admitted in December, 193G, with a large 
gastric ulcer, the same variation may be noted as is 
seen in Chart 5. In 39 analyses the free acid ranged 
from zero in 8 determinations, in four of which the 
gastric position of the tube was checked fluoroscopi- 
cally, to G5 and 75. The relationship of these varia- 
tions to gastric ulcer has been discussed elsewhere. 
(Palmer and Nutter) 

The basis for these wide fluctuations in gastric se- 
cretion is not apparent. There was no definite corre- 
I.ation between the phases of anacidity and the severity 
or type of gastritis seen gastroscopically (7) . This is 
in accord with Schiff's experience. There was no evi- 
dence of avitaminosis in any c.ase although the 
patients with gastric ulcer were all on diets. Their 
diets, however, were adequate and we have, indeed, 
scores of control observations made in other patients 
consuming “ulcer diets” for years without any appre- 
ci.able change in gastric secretion. There is no the- 
oretical re.a-son to attribute the refractory state of the 
acid secreting cells to psychic inhibition, and. in fact. 


no overt change in the "nervous state” of the patients 
was noted during the phases of achlorhydria (8). 

Apparently these cells may develop a spontaneous 
and transient refractoriness to histamine stimulation. 
Whether this is due to structural, hormonal, or 



Chart 4, Case 5. Variations in maximum free acidity 
(titratable and pH) and in volume after hi.staminc in a 
patient with recurring gastric ulcer. 



Chart 5, Case G. Variations in maximum free acidity 
(titratable and pH) and in volume after histamine in a 
patient with recurring gastric ulcer. 
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nervous cluinges is unknown. It should bo rocnllod, 
however, that a .similar transitory, refractory .state 
may be induced by roentpen irradiation, that the 
muco.sn durinp .such pcriod.s may ai)pear normal 
gastro.scopically, and that neverthole.ss Htructural 
chanpcs liavo been domon.stratod microscopically in 
the cell after radiation. There is, therefore, re:i.son to 
su.spcct that the.se variations may not bo entirely 
functional in oripin (9). 

CONCLUSIONS 

1. Althouph the pastric .secretory curve in re- 
sponse to histamine is, in a pivon individual, i|uite 
constant a.s a rule, I'cmarltable unexplained variation.^ 
do occur. 

2. ‘‘Hi.st!imiiu‘-i)roved” achlorhydria i.s not nece.s- 
sarily true anacidity. Great care is needed to e.xclude 
technical crror.s such as an incorrect location of the 
tip of the tube, exce.ssivc rcpurpitalion of duodenal 
content, or the .swallowinp of .s.'diva. 

“llistamino-iiroved” achlorhydria i.s not neces- 
-sarily iicrnunaii! anacidity, for tran.sieni refractori- 
ness to histamine doe.s occur. Tlu; cause of this phe- 
nomenon is not known. 
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DLSCU.SSION 

DK. MAItTlN K. ItEIII'USS (rhibulelphi.a. Pa.); I 
just wanted to inject a few remarks on this particular 
.subject for the simple rea.son that when you study pastric 
secretion over a very lonp period of time in individunl.s, 
performinp somethinp like forty or fifty tests on the same 
individual, you will find variations that practically arc 
ine.xplainnblc. 

We studied two hundred students over eipht years and 
many of those students had a repented serie.s of pastric 
tests. There would he a chunpe in the secretion, for 
instance, a difference in free secretion, and there were 
variations in many of these pntienLs. 

In studyinp histamine, I feel there are unusual factors 
such ns are encountered in chronic pastritis. The pastric 
secretion, after all, is nothinp more than the functional 
output of the mucosa, and that mucosa may vary from 
day' to day — for instance, in tnlkinp about pastritis, we 
pet away from the fact that most studies, like pastro- 
scopy, are studies of mucos.al patterns, and it is what is 
hnpiicninp underneath the mucosal p.attern that count.s, 
and 1 feel that there are definite chnnpes. I am certain if 
you study the pastric secretion of anybody in this room 
over any lenpth of time, you will see marked variations in 
the free acidity. 

More than twenty-five yoar.s npo there were very careful 
microscopic examinations made on mucous membrane in 
an attempt to formulate differences in free acidity. 

I should like to call attention to the fact that the more 
frequently you see people and make repeated pastric ex- 
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nminutions, the more likely you are to see the chanpes 
that take idace. 

I should like to finish by mentioninp one factor very 
interestin," to us. We had a student who took a chemical 
examinidion and he failed in that chemic.al e.xamination. 
We put milk into his stomach, and milk normally dipc.sts 
in a very characteristic .i-orl of fashion. Most people don’t 
realixe that milk curds in two or three minutes in the 
normal human stomach. Durinp the c.xamlnalion lime we 
pave hini a p:\stric test, and tlie milk came out precisely 
the way it went in. no curdirip, no chanpe, and no free nciil 
in that man’s stomach. 

lie then went off on the farm and came back later on 
and took his c.xnminntion in the fall, and before we pave 
him hi." examination, we pave him apain a complete milk 
study, and ho dipe.sterl milk perfectly. There v.’os not only 
curdinp hut also normal pa.stric (lipr.stion of the milk, 
whleh is the characteristie phenomenon. 

I feel that we are measurinp the end re.ndl of the work 
of the mueoyo memhrane, and I don’t Irelieve a sinirle ex- 
amination with histamine in sufficient. My objection to it 
is that it pive.s the stomach nothinp to do hut mucosal 
work. That i« wh,v a test meat is nece.s.sary. It pdve.s th>- 
stomach mechanical worlc, the mucosal work, evetythinp — 
and I think the-e oupht to h" considered in any estimation 
of Mich fmdinps. 

rUOKKSSOIt noni.s P. UAUKIN (.Montre.al) ; We 
have al.‘o observed in nnirnals (dop.s and rats), ns you 
have ob.'erveil in man. that the respon'C of the p.a.ntric 
plnnd.s to bislamine ns well as to different fc-st meals i.- 
very variable. In order to obtain a uniform sccreloiy re- 
action the animal mu»t be kept on a standard diet. The 
foltowinp factors are of very preat importance: the 
amount of sodium chloride added to the food; the amount 
of water which the animal receives or Uwc-s; the vitamin 
intake, etc. Only when uniform eondition.s of nutrition are 
strictly maintained will repeatid hi.staminc te«ts pive n 
more or les.s .stnhle M-cretory re.sponsc in nntmaks as well 
ns in man. If there are even slipht variations in the diet, 
the same secretory stimulus may not produce the same 
result. 

DU. CKOUCK n. KUSTKTIMAN (Kochester, Minn.): 
Inasmuch as Dr. Unhkiii ha.s made ob.servntion.s from the 
basic standpoint of experimental and applied physlolopy, 
I think it expedient to st.ate our elinic.al conviction.s On the 
.sidijixt. Most of us W'ill npree that the findinps of para- 
mount importance on p.nstric nnalysis are nchlorh.vdrin 
and undue retention of pastric contenl.s. I am theroiiphly 
in accord with the views of tiie essayist tl’.at an achlor- 
hydria consistently refractory to histamine is incompatible 
with the diapnosis of active chronic pastric or duedcanl 
ulcer. Under such circumstances a p-nstrir lesion is cither 
nonexistent or is not the familiar chronic henipn ulcer. 

The jissociation of achlorliydria with a hiilbar defeet is 
an ever i)rc.sent jiroblem for the pastro-entorolopic intern- 
ist, Under .such circumst.'inees I admonish that one must 
not he tiMi quick to assume that one is in the pre.sencc of 
an active duodenal ulcer. A coiisi.stent histamine refr.ae- 
tory achlorhydria, under the circumstances, also must 
make one first rule out a defect from causo.s extraneous 
to the duodenum, error in n>entpi>ne!opic interpretation, 
or a healed le.sion which is not playinp a role in the 
Iiatient’.s complaint. Kodpers and .lones, at Hart’s in 
London, have described shallow subacute ulcers of the 
.stomach in association with atrophy of the pastric mucous 
membrane and frequent achlorhydria. Hut such lesions, 
strictly speakinp, are not comp.nnhle with those under 
discu.ssion. Hurst also has reported cases of chronic 
calloused ulcer in association with aclilorhydria in which 
the “free” acid returned nfter pastric lavape witli so- 
lutions of hydropen peroxide, ns nllcpedly occurs in cases 
of chronic pastritis. Until convinced to the contrary I rc- 
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Rnrd such insUinccs ns apparent rather than actual 
achlorhydria, 

DR. FRANKUN HOLLANDER (New York, X. YM : 
Mr. President, I should like to add some further evidence 
to the di.scussion — this time physiolopic.nl and on hum.nn 
subjects without pastric disturbances. 

In the course of our various secretory studies durinp 
the last few years on human subjects, we have made it a 
point to run at least two control test-meals before doinp 
any sort of experimental procedure on the subject. Some 
of these data have been collected on ourselves and on 
technicians in our laboratory, and some on patients who 
are in the hospital for various conditions other than 
pastric. Frequently we have been able to do as many ns 
four or five of these control analyses, usinp a 1 per cent 
alcohol solution as test substance. 

It happens sometimes that of several such pastric 
analyses, done at intei-vals of several days to a week, one 
of them will yield a completely anneid curve. This sort of 
thinp has happened with surprisinp frequency, and in 
apparently normal subjects, but in all instances wo find a 
complete loss of acidity on one day with a return of 


secretory response several days later, ^^e have never Ih-cii 
able to pive any satisfactory physiolopicnl explan.ation lov 
these observations. 

DR. WALTER L. PALMER (Chicapo. 111.): Fir.st I 
want to thank the pentlcmon for their discussion, and then 
to take one minor point of disapreement with my pood 
friend. Dr. Eusterman. If I under.«tood him, he said 
Avery Jones and Ropers reported chronic — 

DR. EUSTERMAN: Subacute. 

DR. PALMER: Oh! I want to further emphasize that 
point and 1 suspect the explanation he pave of Hurst'.-- 
cases with achlorhydria. As he pointed out, these cases 
were those in which achlorhydria was found on one or 
two tests, but on which the acid returneri, probably with- 
out reference to the irripations with peroxide. 

Finally, with rcpnrd to the subject of ulcer and achlor- 
hydria, may I apain remind you of the larpc series of 
autopsy studies of patients with pernicious anemia — tlu- 
number runs well over a thousand, without a sinple case 
of chronic ulcer havinp been found. 
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T he effect of antacids in the treatment of gastric 
and duodenal ulcerations has been the subject of 
much debate. These substances have been used not 
only to relieve pain but .also to neutralize the gastric 
content and inhibit peptic digestion. Information ob- 
tained from aspir.ation samples as to the extent of 
acid reduction. X-ray studies and clinical improvement 
liave been our chief means of evaluating treatment. 
Such a complex of factors enters into the average 
ulcer problem th.at the value of inhibition of gastric 
digestion alone is difficult to determine. We have not 
been satisfied that aspiiaation samples give adequate 
information as to gastric acidity (1, 2) because (1) 
gastric content is incompletely mixed; (2) it is most 
•acid in the antral region; (3) aspiration of material 
for a test disturbs the gastric or intestin.al content, 
and (4) a representative sample of any one region is 
difficult to obtain. 

To measure the hydrogen ion concentration in situ 
wo have devised a glas.s electrode which can be placed 
in the antrum of the stomach, pylorus and the de- 
scending portion of the duodenum. 

METHOD OF PROCEDURE 
An electrometer wifii a special electrode, as previ- 
ou.sly described (1), was used. Improvements h.ave 
been made, however, in the cap over the glass bulb of 
the electrode (Fig. I), Flexible rubber is substituted 
for the original hard protection. The terminal rim 
wliicli supported the fingers of the original cap is re- 
moved and free circulation about the bulb is pos.sible. 

Iwfotv the American G.vtro-Enlerolocical Arjoeiation At- 
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These soft rubber fingers are kept in place by thrcad.s 
which are fastened to their tips and tied together with 
equal tension at a point 2 cm. distal to the glass bulb. 
Two centimeters distal to this knot the ends of the 
threads are fastened to a round metal weight 0.5 cm. 
in diameter. This weight sinks the electrode into the 
gastric content, facilitates entry of the unit into the 
duodenum and acts as an anchor after the desired 
position is reached. When testing gastric content the 
threads are shortened so that the weight is only i.n 
cm. from the gl.ass bulb, and readings m.iy be oh- 
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tained in tlio antrum without permitlinf? tho weiKiit 
to Io<iRe in tlio pylorus. 

Thu re.sults .shown wore obtained in two patients 
who had no organic disease of tlie .stomach or duo- 
denum. The desired positions of the electrode were 
fir.st located by fluoro.scopy ; marks were placed at the 
points where the lead wire pa.s.sod the incisor teeth. 
In subsequent tost.s the alkalinity of the duodenum 
and the marks on the load wire were used in de- 
termining the position of the electrode. 

Most satisfactory and speedy entry of the unit into 
the duodenum was obtained in the fasting state, willi 
the patient lying on his right side and the knees fle.ved 
upwards. A pll above 5 and occasional light tugs on 
the lead wire indicated that the electrode wa.s in the 
duodenum and the desired position was cho.-en. When 
te.sting in the antral region the patient remained in 
the prone position on hi.s right side. After the elec- 
trode wa.s placed the tost substance was given and in 
thirty or more minutes reading's were begun. Eaeli 
tost period lasted two liour.s and readings were taken 
at five minute interv.als. 

Except in tlie fastingr control periods in which 
nothing was given, the indicated amount of antacid 
and three ounce.s of whole mill: were given alternately 
at lialf hour intervals preceding and during the te.->t 
period. The usual do.se of each antacid was given in 
three ounce.s of water. JIucin w.a.s thoroughly mi.xed 
in water before using and tlie magnesium trisilicate 
removed from its cap.sule; both the.se procedures fa- 
cilitated optimum neutralization. 

In both pjitient.s tlie di.stancc from the incisor teeth 
to the glass bulb in the antrum was lO.'i inches 


VOLOMII VII 
10 

(Position 1) : to the duodenal bulb inche.s fl’o- 
.sition II), and lower descending portion of the duo- 
denum 2.0^ inches (Po.sition III) tl’ig. 1). 

RESULT.^ 

1. Antrum of the etomach: fPosition I). In patient 
.i\. II. all antacids raised the pH above that oblaincd 
in the fasting state. Le.ss neutralization occurred in 
patient N. E. II,, and in two te.sts using mucin and 
magne.siiim tri.silicate, values below the fasting st.'ite 
were found. When milk alone was taken every half 
hour a higher Jill was found than when it v.-as alter- 
nated with any of the other nntacid.s e.xcept the tri- 
basic pov,-der.s and calcium carlwnate in A. H. Calcium 
carbonate was very effective for A. H. but not so 
helpful to N. L. II,, and almost the oppo.site hold.s true 
for sixiium bicarbonate. The.-if .subsfanco.s arc readily 
difqier.-^ed and react rapidly. Amphojel and magntsium 
trisilicate react slowly and aiiparently have less elfecl 
unle.-^s retained long enough; fair ncutr.alization was 
accomplished with the latter in A. II. fCharl 1) 

2. Piitorim: (Position II). The fa.sting value.s 
shown are much the same a.s (ho.=c obtained in the 
antrum of tlio stomach. The general average on ant- 
acid theraiiy is to a higher pH than wa.s obtained in 
the stomach. .Alorc complete mixture of antacid and 
rcf.run'itation may be rtspon.«iblo for thi.s difference. 
Magnesium trisilicate and amphojel show the greatest 
change; suflicient time for reaction and more complete 
mi.xture ju-obably account for the improvement. Mucin 
in both patients, amphojel in N. E. Ik, and milk in 
.\. H. produced value.s little above the fasting state. 


TEST 

POSITION I 



Fasting State 

160 1 1.44 

1.30 I 1.60 

5.47 

5.96 

Tribasic Calcium Phosphate.^Jr XK 
Tribasic Masfnesium Phosphate. 43 r.i 7 

2.04- 

4.02 

4.21 

3.20 

5.74- 

4.72 

Calcium. Carbonate pr.YV 

1.70 I 3.28 

266 

3.63 

537 1 5.13 

Sodium Bicarbonate .pr. TK 

227 

1.92 

3.50 

2.64 

6.92 1 5.50 

Aluminum Hydroxide CAmphojel") 10 cc. 

1.81 

1.88 

1.80 

3.09 

5.17 

354 

7A.ucin (Armour tr co .■) 10 pra 

1,33 

1.88 

1.56 

1.71 

5.56 

4.09 

Ma^Jnesium Trisilicate Crrisomin)43rX 

1.45 

237 

281 

3.34 

6.02 

435 

TAilb- 3 ounces 

240 

290 

3.42 

1.82 

582 

4.03 


Avera^fe. pH values for patientrs'N.LB and AH. obtained over two 
hour test periods. Except in the fasting state,, the test substance 
was jffiven every hour and 3 ounces of milk, were taken on the half 

hour 

. Chart I. Comparative average pll value.s for vnriou.s antacids in the stomach, pylorus and lower de.^conding duo- 
denum (po.sitions I, II and III). 
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FASTING STATE patient(N.L.BX 
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Chart 2. pH curves and their nverace values obtained 
when readings were taken every 6 minutes for 2 Iiours in 
the fasting state with the electrode in the stomach, pylorus 
and lower descending duodenum (positions I, II and III). 

Tribasic powder, calcium carbonate and sodium bi- 
carbonate raise the pH most consistently. 

3. Loiocr portion of the descending duodenum: 
f Position III). The electrode is in the region of the 
ampulla of Vater and the alkaline secretions of the 
liver, pancreas and duodenum are evident. Frequently 
the average pH of a neutralization tost period was 
lower than that of the fasting state. This was especi- 
ally true in A. H., who had an average pH of 3.54 on 
amphojel compared to a pH of 5.9G in the fasting 
state. Possibly the increased flow from the stomach 
tends to raise the hydrogen ion concentration of the 
upper duodenal content faster than the alkaline se- 
cretion reduces it. One of the most interesting findings 

i.s that the pH of the duodenal content may be lowered 
in antacid therapy. 

Frequently marked fluctuations in pH occurred 
rapidly in all positions tested. In the fasting state 
tChart 2) only moderate ch.angcs occurred in the 
antrum and pylorus but a low pH, 2.8, and a high pH, 
0.7, within fifteen minutes were observed in the duo- 
denum. A characteristic series of curves as obtained 
with antacids is shown in Chart 3. In each position 
consistent acid reduction is shown and if the peaks of 
neutralization are compared it will be noted that the.v 
correspond quite uniformly and an idea of the rate of 
passage of the antacid is obtained. 


In some of the tests shown and in several othcr.s 
obtained on p.atients receiving supposedly adequate 
neutralization therapy, unsatisfactory acid reduction 
is found when measurements are made in situ. Such 
findings lead us to believe that antacid thcrap.v has not 
yet Imd a fair trial if reduction of acid corrosion and 
inhibition of peptic digestion promote the healing of 
an ulcer. 

Individuals without demonstrable organic disease 
were chosen so that comparable results could bo ob- 
tained in each tost. We do not wish to imjAy that the 
averages shown can be used as standards. Many more 
such tests arc necessary to evaluate antacids. It is un- 
likely that duplicate tesLs several days apart will be 
the same but in general they should be similar. These 
results show that by present standards wo are unable 
to predict with any accuracy the eifect of an antacid 
without studying its reaction within the digestive 
tract. 

In a previous report wo demonstrated active egg 
white digestion in the antral region of the stomachs 
of several patients on what had been considered ade- 
quate neutralization thcrap.v. When by moans of 
ga.stric electrode measurements an antral pH of 3.5 or 
more could be maintained, no measurable egg white 
digestion took place. Hollander (3) slates tlmt pH 5 
or more must be maintained to avoid peptic digestion. 
This latter figure is rather high and it is unlikely that 
this level is reached and maintained in many patients 
receiving neutralization therapy. 

CONCLUSIONS 

1. The pH of the gastric and duodenal content of 
man can readil.v be determined in situ. 

2. There are rapid and marked fluctuations in the 
pH of gastric and duodenal content in the fasting 
state as well as wlien antacids are given. 

3. Antacids in general raise the pH of the gastric 
and pyloric content. 


ULCER MANAGEMENT pQtisinr (H.LB). 



DISCUSSION 

We believe that a method of accurately determining 
the pH of gastric and duodenal content in a relatively 
undisturbed state is now available. By this means the 
ofTectiveness of antacid therapy and the usefulness of 
various antacids can be critically determined. 
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Chart .3. pH curvc.s and their average values obtained 
when patient N. L. B. was given tribasic powders and 
milk at alternate half hour intervals. Readings taken 
every 5 minutes for 2 hours. 
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4. In antacid therapy the pll of tlio duodenal con- 
tent may be lower than that of the fastinir state. 

5. Neutralization therapy consisting of 20 grains 
of trihasic calcium phosphate with 16 grains of Iri- 
basic magno.sium phosphate on the hour and three 
ounce.s of milk on the half hour produced the most 
.satisfactory pll elevation. 
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DISCUSSION 

DR. RALPH C. BROIVN (Chicago, 111.) : I have but n 
word to .say. I can’t discuF.s this from the technical stand- 
point. To me the most interesting feature of this work is 
tiiat it demonstr.ate.s a means whereliy accurate pH read- 
ings can be obtained continuously over ns long a period of 
time ns may he desired in the .stomach or duodenum. 

It has been recognized, of cour.se, that the titration of 
aspirnto<l .samples yields results which are only approxi- 
mately correct. The elevation of intragaslrie pH to a 
point where peptic digestion ceases certainly is not the 
sum total of ulcer therapy, but there is rather general 
belief to the effect that the annulment of peptic action in 
the gastric juice plays an important role in what we try 
to do for ulcer patients. If this bo Inic, then we mu.st 
welcome any procedure which will supply us with accurate 
information as to the fluctuations that mny lake place in 
the pH levels from hour to hour as we administer to 
patients various type.® of alkalies. 

DR. L. C. McGEE (Elkins, W. Vn.) ; The <iuc.‘<t!on of 
pH in the gnstro-intcstinal tract is interesting and will 
lead ultimately, I think, to surprising findings so far ns 


the sm.all bowel is concerned. During the past winter with 
the u.se of the Aliller-Abbott tube, in contradistinction to 
determination of pH in situ, we have found that the fast- 
ing contents of the small bowel pre.'‘erH a pH lower than 
that of blood. This is not attributjible entirely to hydro- 
chloric acid entering the jejunum from the stomach be- 
cause in instances of persistent achlorhydria, as in 
patients having' pernicious anemia for years, the pH in 
the intestine is on the acid side. Such a reaction persist.'- 
in an isolated .segment for a period of hours in the 
jejunum. In addition one finds carbon dioxide tension.'- 
which are much higher than mny be found in the blood. 

The reason for these findings is. .so far a.s I am con- 
cerned, not ohvions. It is to be Imiied that the pH ohsor- 
vation.s in situ may give sufficient data for a logical es- 
plnnnlion of this very peculiar change in the reaction of 
the small bowel as compared with other fluids of the body. 

DR. .TAMES li. EYKRLY (Chicago. III.) (closing the 
di.sctission) : Our finding.s locally are ipiite similar to 
lliose which have been found licforc by intubation. Of 
particular interest is the marl.'ed chnngc.s that occur. 
There is u vapid fluctuation at limes in the pH curve, Iwjth 
in the fasting state and when antacids nre u.«cd. Ciianges 
that may occur from ilay to day in identical tests nre of 
interest. Dr.s. Hollander, Rnlraer and othcr.s have demon- 
strated such changes in various studie.s. 

Our study wa.s limited entirely to the nica.surcmcnt of 
pH. Many variables not ordinarily considered arc brought 
to attention in .such n stud.v. No opecific information as to 
the amount of acid secreted and degree of dilution is de- 
termined. Gastric tonus, peristaltic activity and retention 
arc also unknown. The n>le played by duodenal regurgi- 
tnlion is not clear. Only fbe re.sultant of all these factor- 
on gastric and duodenal pH is measured. 


The Correlation oF Antral and Bulbar Pressures With Fluoroscopic 
Observations During Gastric Evacuation* 
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W E have devised if method employing oiitical mnno- 
metor.s for accurately recording iiitralumen prc.'?- 
sure from the alimentary canal. Thi.s method appears 
to be particularly well adapted for the study of 
pressures which result in propuksion through the di- 
gc.stivc tract or develop from spastic states in the gut. 

We applied this method to an investigation of the 
mechanics of gastric evacuation in trained dogs. Wc 
combined determinations of the pre.ssurcs developed at 
either end of the pyloric sjihincter with fluoroscopic 
studies of antral and bulbar contraction.s, the time of 
passage of material through the sphincter and the 
degree of approximation or separation of lead shot 
fastened to the serosa .at either side of the sphincter. 
This investigation led to the conclusion that gastric 
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evacuation result.s from a ha.'^al pres.sure in the pyloric 
antrum 2-6 cm. of water in oxco.^i.s of the bulbar 
pres.sure. During early evacuation, a pcri.staltic w.ave 
involves the antral region, hut the sphincter and duo- 
denal bulb are rehixed. -A.s the wave jirogrc.sses the 
sphincter and bulb contract, a jihasic pres.sure wave 
develops in the antrum and in hnlb, evacuation con- 
tinues briefly then ceases and bulbar contents nre pro- 
pelled distally, antnil tind hulh.ar jires.surc waves nre 
of about the same magnitude, ii.suatiy they var.v be- 
tween 16-20 cm., hut occasionally pre.ssurcs in e,xce.s.s 
of CO cm. of water are recorded. The antral phasic 
wave is associated with the second period of gastric 
evacuation, and the liulbar wave with bulbar emptying. 

The pyloric sphincter is relaxed during most of the 
evacuation cycle. The phase of the cycle during which 
it contracts makc.s the sphincter very cfToclive in pre- 
venting duodenal regurgitation, hut its direct in- 
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(luenco in preventinir gastric evacuation would appear 
to be slight. Minor variations in the time of antral 
and bulbar contractions occur but usually bulbar con- 
traction follows antral .so definitely as to indicate that 
the relationship is not fortuitous. 

DISCUSSION 

DR. WILLIAM OSLER ABBOTT (Philadelphia, Pa.) : 
Two points lead me to discuss this interesting paper of 
Dr. Quigley and his associates: In the first place we have 
been carrying on somewhat comparable observations on 
the pressures in the intestine of normal human subjects 
at the University of Pennsylvania, and have absolute 
pressure readings taken simultaneously from three points 
which agree sufficiently closely with these he has just 
shown us to constitute confirmation within the probable 
limits of species difference. 

The second point is the more important and the one on 
which I should like to dwell, namely the importance which 
may attach to the type of work which Dr. Quigley has 
been reporting to us. 

We speak of symptoms arising from lesions of the di- 
gestive tract, but the stimulus which we know will jiro- 
ducc pain from the gut is pressure, and the movement of 


content, as can be said of the movement of content in any 
system of tubes, is dependent on pressures. 

Approximately half the patients who come to the ga'-tro- 
intestinal section, do so because of pain associated with 
functional disorders, and I think it is .a reasonable pre- 
diction that an understanding of the relation of changes 
in intraluminal pressure of the put tract to the symptoms 
observed may throw light on the origin and nature of 
the.se disorders. In a like manner the determination of 
blood pressure in cardiovascular disease has brought to 
light such conditions as hypertension which cannot always 
be detected at the autopsy table. 

DR. J. P. QUIGLEY (Cleveland, Ohio) (closing the 
discussion) : I should like to thank Dr. Abbott for his re- 
marks and 1 tvish to add that in the past a great numlter 
of references have appeared in the literature regarding 
pre.ssure in the lumen of the gut, but I am quite certain 
most of these determinations were erroneous. I feel now 
that we have a number of accurate intr.nlumcn pressure 
determinations, and, judging from the frequency with 
which previous investigators have shown an interest in 
intralumen pressures v.aluablc results in the future may 
be anticipated from this accurate method. 
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D r. DIAMOND w.as probably the first investigator in 
this country to utilize the new secretin technic in the 
clinical study of the pancreas. What this new method 
means for clinical medicine in general and for gastro- 
enterology in particular can be best realized when we con- 
trast the previous status of pancreatic diagnosis with 
what now lies open before us. The situation may be com- 
pared to the era before and after the introduction of the 
gastric te.st meal. 

Before the "secretin era” the only exact knowledge we 
had about pancreatic secretion was obtained by intubating 
the pancreatic duct in c.xperimental animals. In the intact 
human being, however, we had no precise conception of 
what the pancreas was doing. We did not know anything 
about the basal secretion of the gland. We had no standard 
■Stimulus with which to obtain pancreatic juice at will. W'c 
used arbitrarily selected foods or chemicals; and what we 
got was a mixture contaminated with gastric secretions 
and bile. We had no concept of a standard experimental 
period and therefore no uniform method of withdrawing 
a specimen reproducible under standard conditions. In 
short there was no way for establishing a norm for 
pancreatic function. 

♦ From Ihc Srdenham ItrorlUiI. New Y'ork. 

ThiJ work was aided by the “Dr. Jlax Rojcnthal Rorrarch Fund” 
Rond before the Annual Meelinir of the American Gastro-EntcroloiHeal 
Aacoeintfon. Atlantic City, N. J., June 10 and II, lOto. 


Now, thanks to the secretin test and the double lumen 
gastro-duodenal tube we can obtain pure pancreatic juice, 
uncontaminated by stomach contents and free from bile. 
We c.an first isolate the basal pancre.atic output. Wo can 
then administer a specific hormone quantitatively and 
almost instantaneously by intravenous injection, thereby 
creating on dem.and a standard test .secretion. And finally, 
since the duration of the reaction is known, we can 
demarcate a standard test period during which it is 
possible to collect the total output of the pancre.atic gland. 

It is obvious from the foregoing that the work of Dr. 
Diamond and his collaborators has opened up many rich 
new fields, not only in the diagnosis of pancreatic disease, 
but in the experimental physiology of the pancreas, and 
ultimately, I am confident, in the therapy of pancreatic 
ailments as well. It therefore gives me great pleasure to 
introduce Dr. Joseph S. Diamond, who will tell us some- 
thing about “The Secretin Test in the Diagnosis of 
Pancreatic Diseases.” 


The study of functional disorders of the pancre.a.s 
received little attention from the clinician until recent 
times. The chief interest in disease.s of the pancreas 
centered around the problem of acute pancreatitis, its 
etiology, diagnosis and methods of treatment. Chronic 
lesions were regarded as rare and many vague abdomi- 
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nal and digestive symptoms were never correlated 
'.vith diseases of the pancreas. 

Little was known of tlie eirecl on the external se- 
cretion of the pancreas of .systemic di.sease.s such as 
lues, chronic alcoholism, neoarsphennmin and other 
general toxins. Little was also known of the effect on 
the production of chronic lesions of the pancreas 
ari.sing from the reilux of hilo into the pancreatic 
ducts in cholelithiasis and disease.s of liiliary appa- 
ratus associated with infection and sphincter spasm. 
Recent studies by means of cholangiograms with 
opatpie media, by Colp and Doubilel (1), and Leven 
(2), have revealed the ready intciT)lay between the 
bile and pancreatic juice. In Leven’s series the pancre- 
atic duct was visualized in 23',;, of the ninety-one 
patients examined. Colp and Doubilet al.so found the 
pre.senco of amylase in the bile in 2S..6f; of their cases. 
The authors also found marked amylase and lip.ase 
activity in the liile obtained from a cholecystostomy 
fistula in a case of acute hemorrhagic pancreatitis. 

The relation of (he pancreas to steatorrhea ntso re- 
mained ob.scure. In this connection one might mention 
the work of Andersen (3) who has collected autop.sy 
reports of forty-nine cases of cystic fibrosi.s of the 
pancreas, which were unrecognized during life and 
were regarded as cocliac disease. 

The function of the external secretion of the 
pancreas in diabetes, cirrhosis of the liver, tumors, 
cj’.sts, traumatic lesions, penetrating gastric and duo- 
denal ulcers was also little known. The rea.sons arc 
obvious: (a) the anatomical location of the gland and 
the difficulty of palpation, (b) the inaccessibility of 
its secretion, (c) the lack of a standard stinuilu.s to 
the pancreas and (d) the inability of obtaining from 
the duodenum a pure uncontaminatod pancreatic juice. 

With the introduction of Secretin by Hammarsten 
and Agren (4, 5) and the use of the double lumen 
gastro-duodenal tube, these difficulties have now been 
overcome. 


In Secretin* we possess a pure .sub.stance, free from 
histamine and cholecy.stokinon. When injected intra- 
vcnou.sly in a standard dose it eau.sc.s a marked in- 
crca.se in the .secretion of pancreatic juice. The flow 
reaches 150 cc. or more in one hour and i.s rich in bi- 
carbonate, concentration and the enzymes: amyla.se. 
tryp.-:in and lipase. 

In a previou.s report (C) we have described at length 
the method of carrying out Ihe tc.st. By using a double 
lumen gastro-duodenal lube we arc able to obtain inirc 
uncontaminated pancreatic juice through the preven- 
tion of admixture of ga.stric and duodenal juices. 
Briefly it may be nientionod that the free end of the 
double tube i.s permitted to enter a.s far a.s the third 
portion of the duodenum, while the shorter end, at- 

t. 'iched 10 inche.s higher, remains in the .stomach. 
Under fluoroscopic guidance in the upright po.sition 
the tube i.s quickly advanced to the pylorus and with 
mariunl pre.-siire upward at the greater curvature and 
antrum, the passage of the tube into the pyloru.s is 
facilitated. The jicriod of duodenal intubation is thus 
considerably shortened. 

With a negative pressure not exceeding 50 mm. of 
mercury the gastric and duodenal fractions are sepa- 
rately and comiiletely collected. After collecting a 

ba. sal flow for 26 to 25 minutes, when the duodenal 
juice becomes clear and is no longer contaminateii 
with the acid gastric chyme. Secretin i.« injected intra- 
venously (0.75 mg, per kilogram of body weight). 
We felt that by using the larger do.se we were .sub- 
jecting the gland to a ma.ximal stimulus. We have 
also .'■hortoned the duration of the tc.st to one hour 
from the prcviou.sly reported 8(» minute period. 

Uollowing the injection of Secretin the flow in- 
creases i-aiiidly rising sharply in the first ten minute.s 
and gradually declining, re.-iehing its basal level at the 
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end of 80 minutes. The total volume .secreted varies 
from 350 to 250 cc. The flow which has previously 
been bile stained becomes colorless in a few minutes 
and remains so throughout the creator part of the 
test. A deepb' bile stained .secretion throughout the 
entire test period indicates a diseased or non-function- 
ing gall bladder (7), whereas a clear opalescent juice 
indicates a normally functioning viscus, the bile enter- 
ing the gall bladder and is stored there. 

The bicarbonate concentration varies between 90 
to 330 m.eq. per liter. The enz>’mes: amylase, trypsin 
and lipase, are quantitatively determined according to 
the methods previously reported (G) and are expressed 
in units per one hour period per kilogram of body 
weight. 

The total amylase output for one hour varies be- 
tween 300 to 3200 units. The total output of trypsin 
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varies between 20 to 40 units. Lipase varies between 
7,000 to 14,000 units. 

The quantitative evaluation of the normal function 
of the pancreas for the one hour test period consists 
of the following: 

Volume — 135 to 250 cc. (2.1 cc. to 4.5 cc. per Kg./GO') 
Bicarbonate — 90 to 130 m.eq. 

Amylase — 300 to 1200 u (5.5 to 11 u/Kg./GO’) 

Trypsin — 20 to 40 u (0.35 to 0.7 u/Kg.,'G0’) 

Lipase — ^7000 to 14000 u (135 to 225 u/Kg./GO') 

THE NEURO-HORMONAL 5IECHANISJI 

The total volume and bicarbonate concentration run 
in parallel cuiwes and vary directly to the amount of 
Secretin injected. The behavior of the enzymes dilTers 
from that of the volume and bicarbonate. Their con- 
centration does not vary in proportion to the Secretin 
dosage. The enzj-me output appears to be dependent 
also upon the vagus tone. When Secretin is injected 
intravenously the preformed enzymes stored in the 


ducts are first w.ashcd out. The concentration then 
falls to a low level due to the dilution by the large 
volume of fluid secreted, and then rises again toward 
the end of the test when the volume is diminished 
(Fig-. 1). When, however, vagal stimulants such as 
insulin or acctylcholin or pilocarpine are used in 
conjunction with Secretin the concentration of the 
enzymes is maintained at a high level and the total 
output for the test period rises two to three times ns 
high as when Secretin alone is used. This is best illus- 
trated when a hypoglycemia is induced by the in- 
jection of IG units of insulin intravenously one-half 
hour before Secretin is given (Fig. 2). I’ancrcatic 
secretion must, therefore, bo regardcnl as dependent 
upon two factors comprising a nenro-Jiormonnl 
mcchanisyn. The hormone. Secretin, affects the volume 
and bicarbonate and the neurogenic factor, the vagus, 
affects the output of enzymes. Table I illustrates best 
this mechanism, showing the behavior of the concen- 
tration of the enzymes when Secretin is used .alone 
and when combined with insulin. 

It may also bo stated that the effect of Secretin 
•stimulation is dependent upon two factors: the total 
mass of pancreatic tissue and the functional capacity 
of its cells, whereas the enzyme output is dependent, 
in addition to the above, to the vagal tone. 

MATERIAL STUDIED 

The present report consists of 330 tests pcrformeii 
upon 304 individuals. In 20 cases the test was rc- 
pc.atcd from two to four times ns follows: in 13 ca^es 
twice, in 5 cases three times, in 2 cases four times. 

There were 24 normal individuals (Table II) and 
80 pathologic cases. The normal cases included phy- 
sicians, students, and others with unrelated ailments. 
In this group the results were uniform in all with the 
e.xception of three. These throe students gave sur- 
prisingly low figures for volume and enzymes, the bi- 
carbonate was low in one. We have nevertheless in- 
cluded them among the normals although on closer 
questioning we obtained a history of a chronic diar- 
rhea during childhood in one. The other two gave a 
history of previous vague digestive disturbance.s. One 
of these had a slightly elevated blood Van den Bergh. 

SECRETIN RESPONSE IN PATHOLOGICAL 
STATES 

In the abnormal state of the pancreas .all of its 
functions may become affected. The enzymes, cspcci- 
.ally lipase and amylase, seem to suffer first and be- 
come diminished in the milder disturbances of the 
gland. The volume and bicarbonate are more stable 
and are not easily disturbed, the bicarbonate least of 
all (Fig. 3). The lesion may prwiuee di.s.cociation of 
the enzymes where only one may bo affected while the 
others remain normal. All, however, may become 
markedly diminished, as well as the volume and bi- 
carbonate in severe lesions such as acute hemorrhagic 
p.nncre3titis with necrosis. This state may persist 
even long after the surgical recovery of the acute 
lesion and is apparently due to necrosis of a portion 
of the gland and its replacement by fibrous ti.=sue. The 
end result is therefore dependent upon the dimini.=hed 
mass of the recovered gland and the function.al ca- 
pacity of the remaining cells. 
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The pathological material coiiKistis of the following: 


Cholelithiasis 17 

Pancreatitis 8 

Hemorrhagic pancreatitis with fat necrosis 1 

Edema of the pancreas 1 

Chronic pancreatitis 1 

Obstructive jaundice 6 

Carcinoma of the head of the pancreas .... I! 

Carcinoma of the biliary ducts 2 

Atresia of the common duct 1 ' 

Cysts of the pancreas 8 

Cirrhosis of the liver with lues 8 

Splenomegaly with lues 1 

Toxic hepatitis (2 with lues) 5 

Acute yellow atrophy of liver (lues) 1 

Steatorrhea lb 

Pernicious anemia 1 

Diabetes J 

Colitis — ulcerative 8 

Miscellaneous 18 

Postcholecystectomies, duodenal ulcer, 
spontaneous cholecystoduodenal fistula, 
chronic nephritis, etc. 


I— CHOLELITHIASIS (Table III) 

Seventeen cases of cholelithiasis were examined. 
Fifteen came to operation. Five had stones in the 
common duct, with jaundice. One developed liver ab- 
scess, two associated with diabetes, one of which had 
acute edema of the pancreas, and one case with inter- 


mittent attacks of fatty stools and diarrhea. All of 
the cases which presented complications revealed vary- 
ing degrees of pancreatic deficiency. Five presented 
low amylase; three had low trypsin; five had low 
lipase; two had low volume and two had low bicarbon- 
ate. Seven uncomplicated cases gave normal figuro.s. 

II— PANCREATITIS (Table IVj 

One case of hemorrhagic pancreatitis was examined 
seven weeks after the operation while still discharging 
from a cholecystostomy sinus. The findings indicated 
a marked deficiency in all the functions including 
volume, bicarbonate and enzymes. Some of the 
enzymes were as low as one-eighth to one-fifteenth of 
the normal. The pancreatic juice was admixed with 
considerable pus. Subsequent examinations made four 
months and ten months later revealed considerable 
improvement in the function. The output, however, 
of the volume and enzymes still remained half of the 
normal. 

The case of chronic jiancreatitis presented several 
attacks of recurrent jaundice. Examination with 
Secretin during one of these episodes revealed low bi- 
carbonate, amylase, lipase and also a high blood lipase. 

The [laticnt with edema of the pancreas, who had 
long-standing diabetes and cholelithiasis, presented a 
typical clinical picture of marked left upper quadrant 
tenderness and high' blood amylase and lipase, A 
Secretin study three weeks afterwards, when apparent 
clinical recovery had taken place, .showed low bicarbon- 
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Fik. 3. Abnormal response to secretin in various path- 
ologic states of the panercas. 

ate anti very iow normal figures for timyltiso and 
trypsin. 

Ill— OBSTRUCTIVE JAUaVUICE (Table V) 

This jtroup includes three cases of carcinoma of 
the head of the pancreas, two cases of carcinoma of 
the biliary ducts and one case of atresia of the 
common duct post-operatively. All of these cases were 
operated upon with the exceiition of one case of carci- 
noma of the head of the pancreas. One case of carci- 
noma of the head of the pancreas came to autopsy. 

These three cases of carcinoma of the pancreas 


showed marked deficiency in the function of the 
panercas. The tests were performed twice. In one 
in.stance all the enzymes were entirely absent and the 
bicarbonate output was as low as 10 m.cq. per liter. 
In the second case the autojisy revealed the tumor so 
situated that it compressed the common duct but not 
the pancre.atic duct. Here wo found a diminished 
volume and a marked diminution in the trypsin and 
lipase output. The third patient, who was not oper- 
ated upon, presented a clinical picture of unniistake- 
able diagnosis. A large, hard, immovable, mass was 
felt in the left upper quadrant, producing in the X-ray 
a pressure defect in the stomach. Tliore was also a 
distended, palpable gall bladder. The first test showed 
practically no rcsiionsc to Secretin. The second test, 
four months later, showed considerable free blood in 
the duodenal contents with mitotic cells seen under 
the microscope. The Secretin injections in this 
instance were followed b.v colicky pains of .«hort du- 
ration. 

In the group with carcinoma of the biliary ducts 
the ojicration revealed one with a primary lesion in 
the common bile duet and the second, carcinoma of 
the hepatic ducts. The Secretin te.st gave entirely 
normal findings in the common duct lesion, indicating 
a non-involvcd pancre.is and a patent pancreatic duct. 
In this instance the test was of groat value in defi- 
nitely ruling out a pancreatic lesion. The second also 
gave normal volume and bicarbonate, showing only a 
slight diminution in the amylase and trypsin. 

In the atresia of the common duct post-operatively, 
the test was performed four times. In all instances 
the test gave normal pancreatic findings. 

IV— CYSTS OF THE PANCREAS 

There were three cases of cysts of the pancreas. All 
were operated upon. One was e.xamined while still in 
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Pancreatitis. Secretin test — SO' 


Name 


Date 
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Vol 

Total 

cc. 

umc 

cc. 

Kjrm. 

Bicarb. 

lH.eri. 

Amylase 

I'nzymos 
(u. Per Kjrm. 

Trypsin 

) 

Lipase 

Duod. 

let. 

Index 

Serum 
Van D. 
Bernh 

M. B. 

Acute 

6/2G/39 

CO 

43.G 

.7 

7fi 

1.1 






Hemorrh. 

9/27/39 

C0.9 

lOf 

1.7 

62 

1.16 

.24 






2/2B/40 

68.2 

1 VQ 

1,3 

86 

iS.l 

.2C 

80 

. 80 

.4 

H. S. 

Chronic 












Pancr. 


G6.8 

180 

3.2 

80 

3.9 

.63 

117 

! ® 

12 

M. U 

Edema 












Pancr. 


69 

197 

3.3 

87 

6.4 

.4 

40 

75 

1.2 


the hospital with a persistent pancreatic fistula. This 
patient showed marked interference in function, the 
juice being collected from the duodenum as well as 
from the fistula. When the test was repeated five 
weeks later the results showed some improvement, 
still, however, below normal. 

The other two cases showed only moderate inter- 
ference in function. 

V— CIRRHOSIS OF THE LIVER 
There were three cases of cirrhosis of the liver, two 
with positive serology. They were fairly advanced 
cases with ascites, splenomegaly and one was jaun- 
diced. In these two instances the pancreatic function 
was markedly disturbed, all enzymes being diminished. 
The thii-d case was a milder form with negative ser- 
ology, with ascites, and a palpable spleen. This patient 
responded favorably to therapy, the ascites disap- 
pearing. The test here showed only diminished bi- 
carbonate but no interference with the volume or 
enzyme output. 

VI— SPLENOMEGALY 

In one case of splenomegaly with lues and a second- 
ary anemia, only the lipase was diminished. Other- 
wise the findings were normal. 

VII— TOXIC HEPATITIS 
There were five cases in this group: two compli- 
cated with lues. In these two instances the Secretin 
test revealed marked disturbance in the pancreatic 
function with diminution of enzymes. In one of these 
cases the test was performed four times with similar 
findings even after the jaundice had cleared. In the 


other three cases the tests were normal. In only one 
case, of the more severe tjTie, the lipase was di- 
minished. 

VIII— ACUTE YELLOW ATROPHY OF 
THE LIVER 

There was one case of acute yellow atrophy of the 
liver. This patient came to the hospital with jaundice 
wiiich developed after neoarsphenamin treatment for 
lues. Symptoms W'ere moderate at first and the patient 
received the usual treatment with intensive glucose 
therapy and sodium thiosulphate. The Secretin test 
was performed during this period. It revealed a 
marked deficiency, aiTecting all the functions, the 
volume, bicarbonate and all the enzymes. The follow'- 
ing day the patient became drow.sy and listless. The 
cholesterol was low; the ester dropped to zero. The 
patient rapidly developed the typical clinical picture of 
acute yellow atrophy and succumbed five days later. 
The aulop.sy confirmed the clinical diagnosis. The 
pancreas revealed edema and slight fibrosis but no 
necrosis. Evidently the depressed function was due 
to the same to.vin. 

IX— STEATORRHEA 

There rvere fifteen cases of steatorrhea comprising 
eight very severe forms requiring hospitalization and 
six milder ambulatory types. All these patients were 
subjected to thorough clinical investigation including 
quantitative fat studies in the stool, hematological 
studies, blood chemistry, roentgen studies of the 
gastro-intestinal tract and bones. 
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Diamond and Siegf.i^Skcretin Test iS the Diagnosis or rANCiiEATic Disease-s 
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The eliniciil picture was that of sprue and they were 
so rcRarded. The severe forms presented frequent, 
larire, tiulky, fatty stools with marked nutritional dis- 
turbances, emaciation and anemia. The milder forms 
presented vague digestive symptoms and intermittent 
attacks of diarrhea, in whom, however, the nutritional 
disturbances were not marked. 

The Secretin studies revealed as follows: In ten 
cases, including six severe types and four ambulatory, 
there were varying degrees of pancreatic deficiency 
involving particularly the lipase. In addition, five 
also showed low volumes; one — low bicarbonate; two 
— low amylase; five — low trypsin. All ten showed 
lipase deficiency. In the remaining five cases, four of 
which were very severe forms and one ambulatory, 
the pancreatic function was entirely normal as to 
volume, bicarbonate and all enzymes. In five instances 
the test was repeated from two to four times. 

Wo feel that the five cases which showed normal 
pancreatic function can be regarded as cases of sprue 
or idiopathic steatorrhea, while the other cases which 
showed such profound lipase deficiencies may be re- 
garded as steatorrhea associated with pancreatic 
lesions. In the very severe forms which received active 
treatment with diet, transfusion and liver therapy, 
with the improvement of the patient the pancreatic 
function also showed re.storation to normal values. In 
this connection it may be stated that in Andersen's 
series of 49 cases of cystic fibrosis of the pancreas the 
clinical picture during life was that of coeliac disease. 

The similarity of the clinical picture in the steator- 
rheas makes the condition a difficult one for differ- 
ential diagnosis and the readiness with which one can 
be mistaken for the other becomes obvious. In Secretin 
we have a fairly simple procedure which provides a 
sharp lino of differentiation between the cases of 
steatorrhea showing normal pancreatic function and 
those in whom the pancreatic function is deficient. 

X— DIABETES 

There were four cases of diabetes. Two were as.so- 
ciated with gall stones and one entered the hospital 
irith acute edema of the pancreas with high blood 
amylase and lipase. The Secretin test was performed 
after clinical improvement when the diabetes was 
under full control with insulin and dietary regime. 
The findings revealed in one case a low lipase and in 
the other two cases low bicarbonate. Two cases, in 
addition, had non-functioning gall bladder.-!. One. case 
gave normal finding.-:. 

XI— MISCELLANEOUS 

This group included four cases in whom cholecys- 
tectomy had been performed. All responded normally 
to the Secretin test. One case of spontaneous cholecy.s- 
toduodenal fistula showed a lowered bicarbonate; 
otherwise normal. One case had a markedly enlarged 
and hard liver and revealed a low bicarbonate and low 
lipase. This group also included four young men with 
digestive disturbance and negative gastro-inte.stinal 
findings. The Secretin test showed in all cases deficient 
function involving the volume, trypsin and lipase in 
c.ach ; the amylase in three and the bicarbonate in one. 
In two patients the test was repeated with similar re- 
sults. Another patient in this group was a young man 
who suffered from attacks of syncope. During one of 
these episodes a blood sugar revealed a hypoglycemia 


of ttO mg. Inasmuch as a possible adenoma of the 
pancreas was suspected the Secretin test was per- 
formed and repeated after an interval of three weeks. 
All the functions except the bicarbonate were markedly 
diminished in both tests. The fin.al diagnosi.s as to 
the nature of the lesion still remains unconfirmed. 


SUM-MAItV AND CONCLUSIONS 

Secretin, given intravenou.sly in dosage of 0.7~< 
mg./Kg. of body weight, causes a marked response in 
the flow of pancreatic juice. The use of a double lumen 
ga.stro-duodenal tube providc.s a clear uncontaminated 
juice rich in bicarbonate and enzymes. 

The external secretion of the pancreas may bo re- 
garded as governed by a neuro-hormonal factor. The 
volume and bicarbonate secretion is directly pro- 
portional to the amount of Secretin injected while the 
production of enzymes is dependent in addition upon 
a neurogenic or vagal tone. When Secretin alone is 
injected, pancreatic juice of low enzyme concentration 
is elaborated. When insulin or other vagal stimuli are 
used in conjunction with Secretin the enzyme con- 
centration is increased two to three fold. 

In severe lesions of the jiancreas all functions arc 
simultaneously involved and become markedly di- 
minished. In milder forms the enzyme production is 
the fir.st to suffer. The volume and bicarbonate arc 
more .stable and are less easily disturbed. 

The enzymes may become dissociated so that one 
may become more affected than another. 

A series of one hundred and thirty tests have been 
carried out in one hundred and four patients, of whom 
twenty-four were normal and eighty comprised path- 
ological conditions. 

The test supplied us with valuable information of 
disturbed function of the gland in chronic state.s that 
hitherto were unrecognized and unsuspected. In 
cholelithiasis with common duct stones the pancreas 
became simultaneously affected revealing various de- 
grees of disturbed function. In obstructive lesions 
when the pancreatic duct is encroached upon from 
growths developing in the proximity of the duct the 
te.st has supplied diagnostic data through a diminished 
or totally absent response, depending upon the extent 
of blockage of the duct. In lues the test seems to show 
a depre.ssed function of the pancreas. This likewise 
occurs in cirrhosis of the liver, chronic alcoholism, 
acute yellow atrophy of the liver and the graver forms 
of toxic hepatitis. In the steatorrheas the tost has 
been most valuable in indicating the presence of 
pancreatic deficiencies and has helped to differentiate 
between the idiopathic group including sprue and 
those with pancreatic lesions. ' In the follow up studies 
in the steatorrhea group the test has shown the re- 
versibility of the function and has been consistent 
with the clinical improvement of the patient indicating 
the degree of recovery. 
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DISCUSSION 

DR. JAMES T. PILCHER (Brooklyn, N. Y.) : I think 
this test which these gentlemen have developed, and 
brought to our attention, is extremely interesting and in- 
structive, but it pertains more to the ascertaining of dis- 
crepancies in the output of pancreatic juice, and refcr.s 
more to chronic than to acute conditions. 

I have been more particularly interested in one or two 
cases which they have experimented with, particularly the 
instance of acute hemorrhagic pancreatitis and incidence 
in another of acute edema of the pancreas, which I as- 
sume they did not attempt to test during the early stages 
of either of these cases. 

I should like to know, indeed, whether, during the acute 
phase of these conditions, thej’ attempted the introduction 
of a duodenal tube and, in addition, a stomach tube also. 
These patients are alarmingly ill, as you all know, and it 
does not seem feasible to me to entertain the procedure 
which they have suggested. 

I should like to know, however, if in these two cases, 
if the experimenters and the essayists have determined 
the other, much more easily recovered materials which arc 
diagnostic, and, particularly, I am referring to the amy- 
lase in the blood in conjunction with that secreted in the 
urine. 

During the past year I have encountered two instances 
of acute abdominal emergencies in which a differential 
diagnosis was made by this determination, which pre- 
vented me from exploring, even these cases; and which 
were subsequently proven, after the primary shock had 
passed, to be instances of acute pancreatitis. 

I should like to know if they have any statistics relative 
to these two conditions, to compare with their procedure. 

DR. MANDRED W. COMFORT (Rochester, Minn.) : 1 
have been interested not only in Dr. Diamond’s presen- 
tation this morning but also in his published articles on 
his e.xperience with secretin as a stimulant of external 
pancreatic secretion. 

My own interest in secretin as a stimulant of external 
pancreatic secretion began with a publication by Green- 
gard and Ivy in 1934, giving the first record of the use of 
secretin in treatment of a large series of human beings. 
It seems to me that a number of points concerning secretin 
and its use de.serve emphasis: (1) that the secretin now 
av'ailable commercially can be given without any reaction; 
(2) that the dose has been standardized and reproducible 
results are possible; (.3) that it is. a potent stimulant of 
external pancreatic secretion and should prevent the oc- 
currence of false, low total values for the various fractions 
in the duodenal contents; (4) that it discloses marked 
disturbances of pancreatic secretion as well as dissociated 
disturbances of secretion of volume, carbonate and 
enzymes, and (5) that secretin alone, of all the stimulants 
which so far have been used for study of external pancre- 


atic secretion, has given information of value regarding 
the secretion of carbonate. 

Secretin as a stimulant of external pancreatic secretion 
has certain shortcomings. Since the range of variation 
among normal persons is so wide, mild disturbances of 
function will not become apparent, and since secretin 
causes a decrease rather than an increase in concentra- 
tion of enzymes in the duodenal contents, it does not re- 
veal the concentrations at which the pancreas is capable 
of secreting the enzyme. 

I have been reminded by the discussion of histamine, 
heard this morning, that ten years ago some of those who 
were using histamine at that time thought that it was an 
ever constant gastric stimulant. Today we know' that it 
is not. I am wondering whether ten years’ experience with 
.secretin will disclose that it also will fail to produce a 
constant secretory response. 

DR. JOSEPH S. DIAMOND (New York, N. Y.) : I 
wish to thank Dr. Kantor for his interest in our work and 
his introductory remarks. I also wish to thank Drs. Pilcher 
and Comfort for their interesting comments. The test 
lends itself mostly to subacute and chronic states. The 
case of acute hemorrhagic pancreatitis which we studied, 
was examined several weeks after the patient was oper- 
ated on. Our experience with cases of acute pancreatitis 
has been limited. We shall have to see in the future how 
feasible it is to introduce a tube in the acute stage to 
carry out pancreatic studies. 

In the very large group of chronic diseases and in those 
with vague and unexplained abdominal symptoms, the test 
can be done very simply. Wc have reduced the procedure 
to one hour and it does not upset the patient in the least. 
As you also heard from Dr. Comfort, the secretin itself is 
absolutely harmless and produces no ill effects upon the 
patient, occasionally only a temporaiy flushing. 

With regard to the effect of secretin upon the blood 
enzymes, I wish to say that we have had the opportunity 
to study the blood enzymes before the injection of secretin 
and again one-half hour after the injection of secretin. 
These results have not been published as yet, but we can 
.state here that the pharmacological effect of the injection 
of secretin in the normal state is to produce a rise in the 
blood enzymes. This rise may reach twice as high as the 
previous figure. The elevation may be even more striking 
in pathological instances except in those cases where there 
is a marked depression in the activity of the pancreas 
when the blood enzymes are originally very low. In these 
instances we find no change in the blood enzyme curve 
after secretin. 

Regarding Dr. Comfort’s remark about the lowered con- 
centration of the enzymes in the pancreatic juice after 
secretin, I wish to say that, if quantitative estimations 
are mode for the entire hour period, we find that the total 
output of the enzymes rises considerably as compared to 
the basal state. The concentration becomes lower on 
account of the great dilution from the increased volume 
which may reach 150-250 cc. during the hour. When we 
experimented with vagal stimulants in conjunction with 
secretin, the concentration of the enzymes then rose con- 
siderably. This latter procedure is not, however, neces- 
sary for the ordinary clinical purposes. 
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The Presence of Spirochetes In Human Gastric Mucosa 
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I N 1893 Hizzozero (1) reported the presence of 
spirochetes in the ftastric mucosa of the dop and 
stressed the occurrence of these orpranisms in the 
parietal cells. Later reports apreed with these obser- 
vations (2, 3). Krienitz (-1) in lOOG found spirochetes 
in the stomach contents of patients with ulcerating 
gastric carcinoma. This was confirmed by Luger and 
Neuberger (5) who in addition noted the rarity of 
these organisms in the gastric mucosa and gastric 
juice of normal individuals. Recently Doenges (G) re- 
ported that spirochetes could be found in the gastric 
glands of 43 per cent of human .stomachs examined in 
the routine of autopsies. The que.stion arises whether 
these organisms are natural inhabitants of human 
gastric mucosa or are ju.st post-mortem or agonal 
saprophytic invaders. 

Therefore we confined ourselves to a histologic in- 
vestigation of human gastric mucosa made available 
from gastric tissue resected for duodenal or gastric 
ulcers or for carcinoma. 

The purpose of this jiaper is to report the re.sutts 
of our studios. 


METHODS OF INVESTIGATION 

Gastric tissue was obtained from thirty-five patients 
who were subjected to partial gastric resection; 
nineteen had carcinoma of the stomach; fourteen had 
duodenal and two had gastric ulcers. The Was.sermann 
and Kahn reactions of the blood were negative in all 
patients. The tissue was stained with hematoxylin 
and eosin, and in addition by the silver impregnation 
methods of deGalantha (7) and DaFano (8). The 
latter, while ordinarily used to demonstrate the Golgi 
ajiparatus, was extremely satisfactor.v for outlining 
the spirochetes in the gastric mucosa of the dog (9). 
The results with the three different staining tech- 
niques were similar except that the silver impreg- 
n.ation methods outlined the spirochetes more clearly. 

In order to study the influence of room temperature 
as well as body temperature on the rate of growth of 
spirochetes in the mucosa, tissue was obtained from 
two stomachs, one of which had chronic gastritis asso- 
ciated with duodenal ulcer, and the other had carci- 
noma at the pylorus. In both cases tissue was removed 
from the pylorus as well as from three and nine cm. 
proximal to this. These various segments were pre- 
pared for microscopic study by three different tech- 
niques: (1) immediate fixation and staining by the 
hem.atox.vlincosin, and the silver impregnation methods 
of doG.alantha and D.nFano; (2) tissue was exposed to 
room temperature for three, seven, eleven and twenty- 
one hours respectively before fixation and staining; 
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(3) tissue was incubated at :!7 degrees centigrade for 
the same periods just noted and stained by the same 
techniques. 

RESULTS 

In the gastric mucosa obtained from 35 pationt,4, 
spirochetes were found in 13 patients, an incidence of 
37.1 per cent. This approximates the figures published 
by Doenges (43 per cent) (G). However the incidence 
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of these organisms in stomachs with benign and ma- 
lignant ulcerations was greater than in those in which 
there was no ulceration. Thus organisms wore found 
in only 14.2 per cent in non-ulcerating stomachs as 
compared with 52.3 per cent where ulceration was 
present. Since only two cases of licnign gastric ulcers 
were studied, we can attribute no special signific.ancc 
to the high percentage noted (Table I). 
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Although 52.3 per cent of the ga.stric ulcerations re- 
vealed the pre.sence of spirochete.s. it should be empha- 
sized that the organisms were found with difficulty 
and frequently required long nnd careful Ecarch 
through many slides. Thus from tissue obtained from 
18 out of 19 cases of gastric carcinoma, 90 slides were 
prepared. Spirochetes were found in only 1C .slides or 
1/./ per cent (Table II). The greatest number of 
spirochetes were invariably pre.sent either in areas of 
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Fig. 1. Silver impregnation, DaFano technique. 970x. 
Spirochetes in the lumen of a gastric gland. The tissue 
■was obtained from a case of gastric carcinoma. 


e.vtensive necrosis, or in the lumina of glands of con- 
tiguous mucosa but never ivithin the cellular portion 
of the tumor (Fig. 1). 

Gastric mucosa from 13 cases of chronic gastritis 
associated ivith duodenal ulcer tvas prepared for 
microscopic study and fifty-four slides were satis- 
factory. Spirochetes were found in only two slides or 
3.7 per cent (Table II). In both instances the organ- 
isms were found only in the lumina of the glands in 
the most superficial layers of the mucosa, ill contrast 
to the observations made in the dog in which the 
spirochetes were found throughout the thickness of 
the mucosa as well as within the canaliculi of the 
parietal cells (Fig. 2). 

Eighty-one slides were prepared from tissue which 
was left at room temperature and incubated at 37 de- 
grees centigrade respectively for three, seven, eleven 
and twentj'-one hours. One case had carcinoma of the 
pylorus and the other had duodenal ulcer associated 
with mild chronic gastritis. Twentj’-four slides were 
made directly from the carcinoma. In this group 
spirochetes were noted in eleven slides, 45.8 per cent. 
Twelve slides prepared from three and nine cm. 
proximal to the carcinoma were entirely negative for 
spirochetes. In the case of duodenal ulcer also used in 
this study, 45 slides were prepared out of which only 
four were positive, 8.9 per cent. It was noted, here 
that spirochetes were only found after the tissue had 
been incubated or kept at room temperature for seven, 
eleven, or twenty-one hours (Fig. 3). 

Sixteen slides were prepared from two cases of 
benign gastric ulcer. Three slides were positive, 18.7 
per cent. In each instance the spirochetes were found 
in the tissue at the peripherj' of the gastric lesion. 

COMMENT 

The presence of spirochetes in the gastric mucosa of 
certain laboratoo' animals is now established. In 1919 
Kasai and Kobayashi (3) noted these oi-ganisms in the 
dog, cat and monkey. Edkins (10) found a high fre- 
quency of spirochetes in the gastric mucosa of the 
cat, but noted a marked decrease in the number of 
organisms in the fasting state. This observation may 
help to explain the necessity for prolonged search 
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through numerous slides in the detection of organ- 
isms in surgical specimens. The prolonged prepa- 
ration preceding gastric surgery such as abstinence 
from food, strict attention to oral hygiene, and fre- 
quent gastric lavages may not only interfere with the 
growth of the organisms but may actually eliminate 
them from the gastric contents. 

From our results it does not seem likely that spiro- 
chetes are natural inhabitants of normal human 
gastric mucosa. Although 37.1 per cent of the total 
number of patients revealed the presence of organ- 
isms, they were not found with the same abundance 
as noted in the gastric mucosa of the dog. In our ma- 
terial it very often was necessary to search through 
many slides prepared from the same specimen in order 
to find one slide which revealed organisms, and very 
often this slide contained only a few .spirochetes. This 
is substantiated by the data in Table II which indi- 
cated that the number of slides containing .spirochetes 
in relation to the total number of .slides examined is 
extremely low. Furthermore these organisms in our 
experience were only seen within the lumina of the 
glands in the most superficial portion of the mucosa. 
None were noted in the canaliculi of the parietal cells. 

Our results would seem to indicate that spirochetes 
are found with increasing frequency in the presence 
of necrotizing malignant or benign ulceration. The 
converse is true; in the absence of ulceration, spiro- 
chetes are rarely found. There was no evidence in 
our specimens indicating that these organisms have 
any pathogenic significance. 

In the tissue subjected to incubation and exposure 
to room temperature for varying periods of time, very 
little influence was noted on the growth and number 
of organisms. In the stomach with carcinoma, spiro- 
chetes were found only in those sections taken directly 
from the tumor. In sections taken three and nine cm. 
away, that is, microscopically nomal mucosa, spiro- 
chetes could not be demonstrated. 

In the other case, in a search through 45 slides, only 
four revealed the presence of organisms, approxi- 
mating the results obtained in unincubated similar 
tissue (Table II). , 

In a survey of the illustrations noted in the various 
reports, the spirochetes in the mucosa of the e.xperi- 



Fig. 2. Untoned silver impregnation, DaFano technique. 
970x. Spirochetes in the gastric mucosa of a dog. 
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Fifr. S. Silver imprcfrnat'on, DaFnno tcchnitiuc. 970x. 
The tissue was obtained from a case of chronic Rastritis 
and was incubated at .IT dcfrrecs centigrade for 11 hours. 


mental animals leave no question ns to their identity. 
This was not always the ease with the illu.strations 
purporting to demonstrate spirochetes in human 
jtastric mucosa. This was successfully obviated by the 
silver impregnation methods referred to previously. 


CONCLUSIONS 


1. Spirochetes are rarely found in the muco.sa of 
nastric tissue resected for duodenal ulcer without at* 
tendant gastric ulcerations. 

2. They are frequently found in those stomachs 
whose mucosa is diseased by malignant or benign 
ulcerations. In those instances they are found in or 
close to the lesion. 

;i. The silver impregnation method of DaFano will 
demonstrate spirochetes in the gastric tissue of the 
dog and human. 

•1. Incubation and exposure to room temperature 
for varying periods seemed to exert very little in- 
llucnce on the number of .spirochetes in human ga.stric 
mucosa. 

We wish to e.xprcs.s our appreciation to Dr. Monroe J. 
Schlcsingor, in who.se department this worh was carried 
out. Mrs. Edith Herman rendered v.aluable technical as- 
■sistancc. 
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DISCUSSION 

DR. FRANK D. GORHAM (.Nt. I.oui*. Mo.): Dr. 
Barron's nnd Dr. Freedborg's report of their rc'ults in n 
search for spirochetes in the g.astric mucosa of pathologic 
human 6tom.achs is interesting. 

More nnd more there is a tendency to separate the 
pos.sible caus.ative factors of acute cyclic peptic ulcer from 
the factors of chronicity of some peptic ulcers that refuse 
to heal under usual ulcer management. In this latter 
group I have used over a period of some ten years bismuth 
(Rismoid), ndministcred intramuscularly, with encourag- 
ing results. 

Some four years ago, when searching for n phnrmn- 
cologic.il explanation of the thcrnpcutic action of bismuth 
in chronic ulcer, one of the possibilities which suggested 
itself was that in chronic ulcer one of the fnctor.s of 
chronicity might be nn nssocinted infection by nn organ- 
ism thriving best in nn ncid (hydrochloric ncid) meflium. 
At that time my attention was directed to some investi- 
gations of Dr. Cowdry, of the Washington University 
School of Medicine. 

Cowdry nnd his coworhers, Scott nnd Doenges, were 
finding in the stomachs of Mncncus rhesus monhc.v.K, spiro- 
chetes in the cytoplnsm of the parietal cells nnd in the 
lumen of the gastric glands, nnd in some instances nsso- 
cinted with localized inflammatory changes. 

1 obtained for Dr. Cowdry some human stomachs which 
he studied. Later Doenges examined some C12 well pre- 
served stomachs removed nt nutopsy, finding spirochetes 
in some 'I.) per cent. These spirochetes were not found in 
the glands of the intostinnl mucosa, suggesting that their 
hnbitat was specifically the stomach. Also this organism 
was not Vincent's, neither w.as it Spirochneta pallida, hut 
an unidentified spirochete. 

From their investigation. Dr. Cowdry nnd his coworhers 
could not definitely cstnhlish any etiological relationship 
between the presence of the spiroebetes in the mucosa of 
tlie stomach nnd serious gastric pathology. 

All investigations to date tend to corroborate Dr. 
Barron’s and Dr. Freedberg's conclusions that the role of 
spirochetes in gastric disease has not liecn established: 
however, I believe that a further search should bo made 
for an organism thriving in hydrochloric ncid medium 
(and variations of hydrochloric ncid nrc normal in nil 
stomnehs) as a possible factor of chronicity, if not an 
etiological factor, in peptic ulcer. 

DR. LOUIS E. BARRON (Boston, Mnss.) (closing 
the discussion) : The results of our studies on resected 
stomachs were similar in many ways to those reported by 
Dr. Doenges for stomachs removed at autop.sy. There are, 
however, certain minor differences. 

In our experience spirochetes were found with great 
difficulty. Frequently it was necessary to prepare a largo 
number of sections before one or two revc.olcd organisms. 

Furthermore, in order to prevent erroneous interpre- 
tation of artifacts, our slide.s were examined by other 
members of the laboratoiy and a unanimous opinion sv.o” 
reached before a slide was considered positive for spiro- 
chetes. 

We c.onnot subsUntiatc the view that spirochetes, 
stainc-d by the routine hcmatoxylin-eosin stains, c.on be 
detected with case. In our experienre it w.as necessary to 
use the silver impregnation techniques to outline the 
organisms. 
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CLINICAL MEDICINE 

SCATENA, R.: La ptialina- cn la saliva del rccicn vacido 
y del lactantc. (Ptyalin in saliva of new bom and lactaiing 
infants). Rev. Soc. Argentina Biol., lS(7):SGQ-303, 1939. 

Ptyalin was found in nearly all new born babies, even 
when premature. Up to the 5th month diastasic activity 
varied between 400 to 600 units (WohlRemuth’s tech- 
nique) , from 6 to 12 months it was found behveen 2,400 to 
2,700. The individual variations were considerable. Twins 
(8 pairs) did not have the same cone, of ptyalin, neither 
did triplets (1 case). The taking of food did not modify 
the cone, of ptyalin in the saliva. Breast fed infants had 
higher cones, than those artificially fed and those on a 
mixed diet had the highest ptyalin cone. — J. T. LewLs 
(Courtesy of Biol. Abst.). 


Orban, B. and Wein.maun, J. P.; The Cellular Ele- 
ments of the Saliva and Their Possible Role in Caries. 
J. Am. Dental Ass’u, 20(12) :S008-2017, 13 figs, 1939. 

A study was made on the cellular elements of saliva. 
These are composed of epithelial cells and leucocytes. The 
saliva of caries-immune mouth have more epithelial cells 
and fewer leucocytes than the caries-active mouth. In the 
caries-immune mouth there is more cellular-bacterial ac- 
tivity than in the susceptible mouth, which suggests a new 
field of research in the problem of dental caries. — D. C. 
Lyons (Courtesy of Biol. Ahst.). 


Simons, Donald J.: The Diagnosis and Therapy of 
Gastric Crises. Am. J. Syphilis, Gonorrhea and Venereal 
Dis., 23(0). ■782-790, 1939. 

Simons reviews the classification of types, etiology, 
symptomatology, differential diagnosis and treatment of 
gastric crises. The pathology of gastric crises remains to 
be determined and the origin of the pain is still unknown. 
While the specific treatment of tabes dorsalis is only 
moderately effective, relief or material lessening of the 
severity of the sj’mptoms may be obtained by routine 
treatment in 09% of cases. Fever therapy, chordotomy, 
and resection of the gastric twigs of the vagi may be 
necessary in resistant cases. — ^D. C. Smith (Courtesy of 
Biol. Abst.). 


Schindler, Rudolf : The Incidence of the Various Types 
of Gastric Disease as Revealed by Gastroscopic SUidy. 
Am. J. Med. Sci., 197(4) . -509-510, 1939. 

Statistics on the incidence of gastric diseases in the 
United States and in Europe are presented, based upon 
gastroscopic findings in 1000 and 255 patients. There are 
apparently no mai-ked geographical differences in the 
distr. of gastric diseases. — Auth. summ. (Courtesy of 
Biol. Abst.). 


Lattimore, j. L., Gold, A. and Ebendorp, H. C.: The 
Wilhclmj Test Meal. Am. J. Clin. Path. Tech. Suppi., 4 
(l):24-20, 1940. 

The test meal is prepared in paste form in collapsible 
tubes by the Difeo Laboratories and keeps at least 8 
months. Weigh about 5 gm. to the nearest 0.1 gm. and 
add 46 cc. of water for each gm. The cone, of phenol red 
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should be 15 mg. per liter. For single samples use 200 cc. 
of test meal and 500 for a fractional scries. Centrifuge 
two 5 cc. samples, one for estimation of phenol red and 
the other for acidity. “Free” and "Combined” acids are of 
no significance. For total acidity add 5 cc. of sample to 
75 cc. of distilled water. Heat on a steam bath for 30 
minutes and titrate with N/20 NaOH using 4 drops of 
0.4% ale. bromcresol purple. Correct for the acidity of 
the original meal as determined by a similar titration. 
Compare the cone, of phenol red in the test meal and in 
the gastric sample by adding 1 cc. of 10% NaOH to 5 cc. 
of sample, stand 15 minutes, centrifuge, and compare in 
a colorimeter. Reading of test meal/Reading of gastric 
sample x 100 = % of meal in the sample. If bile is 
present compensate by adding a few crystals of picric- 
acid to the test meal standard before comparing. Total 
acidity of the stomach contents — acidity of the test meal 
X % of test meal in the stomach contents = corrected 
acidity of the stomach contents. Corrected acidity of the 
stomach contents x 100/100 — % of the test meal in 
sample = acidity of pure gastric .secretion. — G. H. Chap- 
man (Courtesy of Biol. Ahst.). 


Schindler, Rudolf: Importance of the Gastroscope in 
the Diagnosis of Gastric Diseases in the Army. Brit. Med. 
J., 1940(4128) :24S-247, 1940. Cf. Ibid. p. 200. 

These two articles show the advances made in gastro- 
scopy since the safe Wolf-Schindler flexible gastroscope 
was invented in 1932. Records of 13 cases are given, with 
illustrations, describing the conditions revealed by the 
gastroscope in chronic gastritis, gastric ulcer, tumor and 
normal mucosa. The findings are discussed and their 
significance noted in the diagnosis of true disability and 
malingering. — J. B. Paton (Courtesy of Biol. Ahst.). 


Jorgensen, Myron N., Dietz, Nicholas and Hill, 
Frederick C.: Potassium as a Toxic Factor in Intestinal 
Obstruction. Proc. Soc. Exp. Biol, and Med., 43(2) :282- 
287, 1940. 

This report presents data from expts. in which the 
whole blood and plasma IC levels -svere mea.sured on dogs, 
before, and at intervals throughout the period of survival 
of dogs suffering from intestinal obstruction produced 
surgically. Normal whole blood K values observed on 15 
dogs varied from 17.6 to 37.2 mg. % with an average of 
23.5. The normal range for plasma K values varied from 
11 to 30.6 mg. %, average 20.2. Following operation, the 
blood K values were subject to a greater variation than 
during the control period but maximum cones, did not 
differ markedly from maximum control values. Hyper- 
qiotassemia cannot be considered as a contributing factor 
to collapse in exptl. intestinal obstruction in the dog. — 
Authors (Courtesy of Biol. Abst.). 


Bate, John T. : Appendicitis Induced by Trauma. Am. 
J. of Surgery, 48:437, May, 1940. 

Bate does not believe that trauma is a factor in pro- 
ducing acute appendicular obstruction and cites evidence 
from the literature for and against this view. — Dwight 
L. Wilbur. 
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Congenital Diaphragmatic Hernia 

Report of a Successfully Operated Case 

nil 

JOHN* H. WILLAKI), M.I).* 

riiii.ADKr.riiiA. r»:KKss-i,vAMA 


S UCCKSSFUL surpical repair of diaplirapmalic 
hernias in childhood is no lonfrcr a curiosity. 
Truesdale in 1035 collected reports of 21 .successfully 
operated cases and added four more of his own. An 
analysis of these reported cases, however, shows that 
a larye proportion wore traumatic in orifrin. It ap- 
pears that successfully operated true congenital 
hernias are of sufficient rarity to warrant this report. 

Z. S., a Jewish boy, afred 12 ycar.s, was first .seen in 
June, 1039, because of recurrent attacks of nausea and 
vomiting over a period of .3 years. Those attacks had been 
irregular in occurrence, .sometimes daily for scver.al days, 
or as isolated attacks with remissions of several weeks. 
Most attacks occurred between 10 and 12 p. m. and were 
preceded by a feclinpr of jrencralizcd .abdominal fullness. 
Vomitinfr was profuse and often contained food retained 
for more than 12 hours. Emesis produced complete relief 
for several hours or several days. Constipation was 
present, beintr more marked durintr the periods when 
vomiting was frequent. For two weeks vomitinp spells 
had occurred every -IS hours. 

Deliverj’ had been normal, and in infancy no diftestive 
symptoms had been present. At the ajje of .3 years there 
was an attack of prolonged courIi, fever and weight loss 
which had been dioRnosed as pleurisy and bronchitis. For 
the next 6 years attacks of bronchitis were frequent. At 
this time studies were made in another hospital and a 
dinernosis of cystic disease of the lunc was made. A needle 
was introduced into the cliest but fortunatelj- produced a 
“dry tap.” 

Physical examination showed a boy of normal heieht 
for his ORO but markedly underweiRht (77 pounds). His 
mental development appeared above normal. The chest 
was of the lonR flat typo with definitely decreased ex- 
pansion on the left. There was no flare of the ribs on 
inspiration (Hoover's siRii). The ripht diaphraRm w:is 
normal in position and movement but the left could not 
be dcfinitel.v located because of a tympanitic percussion 
note which extended from the third down to the twelfth 
rib. Breath sounds were normal in the ripht lunR but were 
absent in the left. Peristaltic sounds were heard at the 
left base. The heart was displaced to the ripht, the ripht 
border beinR in the ripht mid-clavicular line. The abdomen 
was unusually scaphoid, allhouph a succussion splash 
could be elicited doum to the umbilical level and the dc- 
scendinp colon was palpable. No other orpans were felt. 

Lalwratory examinations included a normal blood count 
and urinalysis and a nepative W.asscrmann. A fractional 
pastric analysis pave normal acid fipurcs but showed de- 
layed emptyinp. 

X-ray study by Dr. J. D. Zulick demonstrated herniation 
of all the small bowel and most of the colon into the left 
chest with displacement of the heart to the ripht. The 
stomach w.as somewhat ptotic and dilated with definite 
dilatation of the duodenal cap. There was about 15 per 
cent p.astric retention of the barium me.al C hours later at 
which time the terminal small bowel and colon were filled 

s.M'iRc*.nn Xtrmnriat Ito'rital. At'ir.rloo. rcnr..j-]»anU. 
rrT..<nlr.! at the mectir.r of tho American CatlnvKnlerpt.-ci-al A«tn- 
cutinn at Atlantic Car. June 10, IPtn. 


with barium. Barium enema showed all of the colon ex- 
cept the descendinp anil sipmoid portions to be in the 
chest. The appendix was in the thorax. Becau‘'i' of the 
larpc size of the hernia it was thoupht that this mipht 
represent a case of conpenital absence of the left ilinldi- 
r.apm. Lateral films, however, .showed the loops to !«• 
posterior and suppesled shelvinp at the level of the diaph- 
rapm anteriorly. 

In an efTort to control the .symptoms which apparently 
were due larpely to duodenal obstruction from torsion of 
the duodenum, the boy xvas hospitalized and placiMl on an 
hourly feedinp propram. Daily pastric extractions showed 
propressively less pastric residue but on increasinp the 
diet retention apain appeared. It wa.s felt that, since 
medical therapy had little to olTer and intestinal ob'^tme- 
tion was a constant possibility, surpery should l>o at- 
tempted. 



Fip. 1. Sketch of diaphrapm .showinp location of Fora 
men of Bochdaick (Spino-costal hiatus) (Dunhill) (9). 


Dr. Damon B. Pfeiffer performed the operation Aupu<-t 
-I, 1939, usinp an abdominal approach. Intra-tracheal ether 
anesthesia was piven. Only the liver, stomach and distal 
colon remained in the abdomen; the entire sm.all Ixjwel, 
proximal colon and spleen beinp in the thorax. The duo- 
denum was sharply anpulated in the de'ccndinp portion. 
The hernial orifice was po.stero-latcral and me.asurcd about 
10 c.m. in diameter. Adhesions were absent, allowinp 
prompt reduction of the hernia without difficulty. There 
was no sac. The left lunp was completely collapsed. In 
spite of an intact phrenic nerve the diaphrapm itself xvas 
flaccid. P.epair was accomplished without too preat diffi- 
culty althouph the lack of any portion of the postero- 
lateral leaflet necessitated suturinp to the intercostal 
muscles. One of the most troublesome feature.s was intro- 
ducinp the viscera into the sm.all abdominal cavity for the 
first time. This was finally accomplished by completely 
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Fig. 2. Air filled bowel loops in chest; heart displaced 
to right. 


emptying the stomach and bowel by means of gastric and 
rectal tubes. 

Postoperatively the course was surprisingly smooth. 
Oral feedings were not started until the 5th day, continu- 
ous gastric drainage being used up to this time. On the 
3rd day a left hydrothorax was demonstrated. A bed-side 
chest plate at this time showed slight expansion of the left 
lung with a large effusion. Three weeks later the lung was 
40 per cent expanded and the effusion less. The patient 
was discharged August 31, 1939, in satisfactory con- 
dition. 

X-ray studies three weeks later showed complete ex- 
pansion of the lung with return of the heart to the left 
side. A small effusion persisted. There were no symptoms 
on a liberal bland diet and there had been a weight gain 
of G pounds over the preoperative level. 

A further study was done one month later (10 weeks 
post-operativelj’-) . At this time there was only a slight 
suggestion of effusion. Gastric X-ray examination showed 
the stomach displaced to the right but emptying was 
normal. Unfortunately a complete small bowel and colon 
study was not done. 

On last report (5/13/40) ten months post-operative, 
there were no symptoms and the weight was 110 pounds, 
a gain of 35 pounds since hospitalization. 

DISCUSSION 

(1) Types of Hernia: Diaphragmatic hernias are 
usually classified as traumatic or noii-traumatic. The 
latter may be congenital or acquired. Harrington lists 
the congenital sites in order of their occurrence: (1) 
Hiatus pleuroperitonealis (Foramen of Bochdalek) ; 
(2) dome; (3) esophageal hiatus; (4) Foramen of 
Jlorgagni (post-sternal or parasternal) ; (5) absence 
of a portion or entire half of the diaphragm. Acquired 
hernias occur post-natally through one of the above 
mentioned sites or through a faulty embrs'onic fusion 
point. Most of these lesions are on the left side. The 


Table I 


Site 

Cases 1 

Content 

Cases 

£sopn{;cal hiatus 

153 ! 

Stomach 

Stomach, omentum, 
spleen 

Stomach and colon 

144 

3 

C 

Short csophajTUs 

11 

Stomach only 

11 

Foramen of Doch* 
dnlek 

-1 

Colon anti small Intes- 
tine 

Stomach, small intes- 
tine, colon and spleen 

3 

1 

Absence of posterior 
left tliaphraKm 

4 

Stomach, small Intes- 
tine, colon and spleen 
; Small intestine and 
colon 

S 

1 

Foramen of Mor- 
Kneni 

2 

1 Colon and omentum 

2 

Left dome (trauma 

31) (infinmmntory 

4) 

! 35 


35 

Richt dome 
(trauma) 

1 


1 


210 


210 


relative frequence of symptoms requiring surgical at- 
tack in the various types of hernia in all age groups 
is indicated in Harrington’s figures of operated cases 
(5) (Table I). 

It will be noted that esophageal hiatus and trau- 
matic hernias comprise the largest groups of operated 
cases in this series. True congenital lesions represent 
only about 10 per cent. 

Abdominal viscera may be involved in the hernia in 
various combinations. ■ In this series, as in others, the 
stomach is not commonly involved in lesions of the 
Bochdalek type. 



Fig. 3. Six hours after barium meal. 
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Fifr. ‘1. Twenty- four hours nftcr barium meal. 

(2) Ewhrifohflt/; A'nrious writers Iiave reviewed 
the embryology of the diaphrastm in explaining the 
location of these hernias (G, 9). The ventral portion 
of the diaphragm is formed by the septum trans- 
versum which lies between the heart and the abdomi- 
nal viscera in the young embryo. It is first located in 
the neck but by the third month is at the level of the 
12th dorsal vertebra. Here it is joined by a thickening 
of the mesodermal cells at the upper end of the dorsal 
mesentery. Until the end of the second fetal month a 
postero-lateral communication remains between the 
peritoneal and pleural cavities, the so-called plcuro- 
Iieritoneal canal or Foramen of Hochdalek. In the 
third month the foramen is closed by layers of pleura 
and peritoneum. Hernias occurring before closure 
have no sac while those developing after the second 
fetal month will have a sac. Similar hernias may occur 
through spaces loft by faulty closure of the diaphragm 
in the retrosternal area (Foramen of Jlorgagni) or 
due to absence of the posterior portion of one leaf of 
the diaphragm. Most congenital hernias are on the 
left side, possibly because there is greater protection 
on the right side by the liver. 

Acquired hernias m.ay develop in these same lo- 
cations due to imperfect closure, but most adult 
hernias occur through a rel.axed esophageal hiatus or 
as the result of trauma. 

Congenital anomalies such as thoracic stomach or 
short esophagus may produce similar .symptoms and 
findings but are not classified as diaphragmatic 
hernias. Eventration of the diaphragm may also give 
a similar picture. This lesion does not represent a 
herniation through the diaphragm, but an abnormal 
elevation of the dome. 

(a) /iicidf lice: Previous to twenty yc.ars ago. dia- 
phragmatic hernias were considered a rarity. Morrison 


(2) in IP'd.") collected only seven ca-' s of all agi s from 
literature rejHirting ‘da.Ono roentgenologic studio-, but 
found -12 in 2,500 gastro-intestinal .>.tudies of bi.“ own. 
Pancoast and Holes (21 rejiorted 10 cases found in 
9.000 g-astro-intestinal roentgen studies and stati-d 
that up to 1922 only -IT cases had been diagno-eii 
during life. Most of these were in .'idiilts and weri' of 
the esophageal hiatus lyi"-'. lleceiil report.s show a 
higher incidence probably because of improved X-niy 
leebnique. At the Cleveland Clinic 21 cases wi n- found 
in 2.212 e.xaminations rciHirlcd in 1928 M). Harring- 
ton (5) states that at the Mayo Clinic a diagnosis of 
diaphragmatic hernia was made in 51.1 case-' between 
the years 1908 and 1928. Only 20 of tbi'se were diag- 
nosed prior to 1921. This aiilbor operated on 210 rase.s 
of all ages between the years 192G and 1928. There is 
a growing literature reporting diaphragmatic lesion.s 
in infants and children. Congeiiit.al horniiis wei-e 
formerly believed to be beyond surgical help. Keitli 
(G) in 192-1 collected 21 cases, two-thirds of wbieli 
died at or before birth: only two lived longer than a 
few weeks, lledblom (7) in a large series found that 
one-third of the children died before reaching one 
month. Trucsdale (1) collected from the literature 20:; 
eases of all type.s of diaphragmatic hernia in children. 
One hundred and sixty-five were diagnosed at autopsy, 
90 by X-ray, 25 clinically and 12 at oiieratioii. (There 
i.s no adequate statistical basis for calculating the 
actual percentage incidence in children). 

(•1) Syvtptomx avd DianvoKif: Hecause of the 
variety of organs involved and the variable extent 
of disturbance in cardiac, tmlmonary and digestive 
functions, the .symptoms of diaphragmatic hernia are 
protean. In children with congenital lesions the most 



Fig. 5. Barium enema. 
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Fig. 6. Position of colon eleven months after operation. 


common cause of death is intestinal obstruction. 
Pulmonary sj-mptoms are often the earliest indication 
of a diaphragmatic disorder and chronic bronchitis or 
pneumothorax are frequently diagnosed. Displacement 
of the heart may cause circulatory embarrassment and 
some cases may first be thought to have dextrocardia. 
Several of the reported cases correspond to the one 
detailed above with duodenal obstruction due to 
torsion. At least one previous case had also been mis- 
diagnosed as congenital cystic disease of the lung. 

\\’hile the diagnosis may be suspected by the 
physical signs in the more extensive cases, X-ray 
study including a barium meal and barium enema is 
usually required. By cai'eful study at different times 
and in various positions, the type of hernia may be 
sho\vn. It is not uncommon, however, to find quite a 
different situation at operation than was indicated by 
X-ray study. Large hernias are difficult to distinguish 
from congenital absence of a portion or all of the 
leaflet, and eventration may be impossible of differen- 
tiation preoperatively in spite of careful X-ray study. 

(5) Treatment: Since diaphragmatic hernias in 
children so frequently are associated ivith severe 
complications such as intestinal obstruction, pulmo- 


nary and circulatory disturbances, there is a growing 
tendency to attempt surgical repair even at an early 
age. A survey of the literature reveals that a great 
proportion of the congenital cases do not survive the 
first year if repair is not attempted (6, 7, 10). Suc- 
cessful operations have been reported on infants aged 
24 hours (11), 13 days (12) and 27 days (13) respec- 
tively. In 1935 Truesdale (1) collected reports of 44 
operations in children with an operative mortality’ of 
45 per cent. In his owm series of 10 patients there 
had been only one death. Donovan operated on G of 10 
children, all but one under 6 months of age. Four of 
the six were successful while two died. Two of the 
four non-operated cases died. 

It is difficult to classify all of the reported cases but 


Table II 

Successful operations: Foramen of BocJidalck hernias 


Year 

Author ] 

Ace of Patient 

1926 

Truesdale (15) 

6 

years 

1927 

Jowers (16) 

7 

years 

1929 

McFadden (17) 

4 

years 

1031 

Truesdale (15) 

l’/3 years 

1931 

Truesdale (15) 

12 

years 

1931 

Donovan (18) 

4 

months 

1931 

Robb (10) 

4 

weeks 

1931 

Cnryllos (12) 

13 

days 

1935 

WelnberjT, IlamlUon 
(20) 

6 

months 

1938 

Donovan (21) 

C 

months 

193S 

Donovan (21) 

6 

months 

1939 

Morton (22) 

5 

months 

1939 

Horrintrton (6) 

4 

Apes 

Cases, 
not stated 


Table II lists those apparently of the Foramen of 
Bochdalek tjqie which have been successfully operated 
as reported in English. 

SUMMARY 

(1) Congenital diaphragmatic hernias in children 
are of serious prognostic significance. (2) Successful 
surgical repair may be accomplished even in young 
infants. (3) A case of successful repair of one type of 
congenital hernia, through the Foramen of Bochdalek, 
in a boy 12 years is reported. (4) Only 1C similar 
cases in children under 15 years of age could be found 
in the literature. 

I wish to acknowledge the cooperation of Dr. Damon B. 
Pfeiffer, Director of the Surgical Service, Abington Me- 
morial Hospital, without whose surgical skill this, success- 
ful case could not be reported and Dr. J. Donald Zulick, 
Director of the X-ray Department, Abington Memorial 
Hospital, whose careful examinations were valuable aids. 
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I. An Experimental Study of the Effect of the Pituitary on the Motility 

of the Gastro-lnlestinal Tract 

A Preliminary Report* 
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A t the laKl nifctiiiK of this Association we reported 
. some studies on tlie effect of the thyroid on 
yastro-intcstinal motility. In that communication (1) 
we recorded the acceleration of motility produced hy 
thyroid medication in both normal and varrotomizerl 
doR.s. We also pointed out that bilateral thyroidectomy 
had no immediate effect upon motility. Combined 
effects of vajrotomy and thyroidectomy were the same 
a.s those of vapotomy alone and could bo overcome by 
thyroid medication. This led us to believe that the 
effect of thyroid medication was independent of vapus 
continuity but later we found i2) that atropinization 
could annul this effect. 

It seemed opportune to utilize this same proup of 
dops, which we had observed rei'eatcdly and therefore 
knew well so far as their resiionses wore concerned, 
for a study of the action of the jiituitary. There was 
also the thoupht that since the anterior lobe of the 
pituitary pland elaborates a thyrotropic principle, 
nmonp several others, it mipht be po.ssible to evaluate 
its action. As will be seen, the problem became so 
eomplc.': that we are reiiortinp only certain phases of 
it at this time, even cxcludinp studies on dops with 
hypophy.sectomy alone, since so much of the work is 
still in proprc.«s and a more complete summary is in- 
tended later. 

Cushinp (ff). in 1912, was amonp the first to .show 
that total hypophyscctomy in dops was followed by 
rapid involution of the thyroid and yet contrary to 
current opinion the relationship of the anterior lobe 
of the pituitary to the thyroid pland has not lieen ex- 
tensively studied in man. In recent years, however, 
many investipators (d) have demonstrated that the 
anterior lobe of the pituitary contains a hormone which 
stimulates the thyroid pland. Xcverthelcss, the knowl- 
edpe of hormones of the anterior lobe of the pituitary 
is .ns yet (]uito incomplete. Althouph a variety of 
fractions with supposedly specific functions have been 
prepared, much of their chemical natures is quite un- 
certain and their therapeutic usc.s, c.xccpt in a few 
conditions, are still larpely dependent on animal mther 
th.an clinical investipation. With reference to the di- 
pe.stivc tr.act Collip (5) believes that the pituitary 
hormones are not essential for its functioninp and 
this. lie ob.serve.s. is shown by the failure of hypo- 
ph.vsectomy to produce any well defined chanpes in 

♦ rrrtn thr Plxi'ilrn of Ih*- of 
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dipcstive functions, an opinion which some lielieve is 
open to discussion. Such eontroveisial opinions are 
partly responsihle for the present investipation. 

The present study of the effect of lh(‘ pituitary upon 
the motility of the pastro-inte.stinal tniet is limiteil to 
the foliowinp proup of observations; 

A. The effect of the :idministr:ition «if anterior 
lobe pituitary extract upon the pastro-intestiiinl mo- 
tility; 

1. Of normal dops. 

2. Of tile vapotomized-hypo])!iysectomized dop. 

2. Of vapotomized-thyroidectomized-liypophyMcto- 
mized dops. 

-I. Of the thyroidcctomized-hypophysectomized dop. 

H. The effect of the operations themselves; 

I. Upon motility of the pnstro-intestinal tract. 

2. Upon pastric secretion. 

In other words, we have simply suporimjiosed the 
operation of hypophysectomy and the treatment with 
anterior pituitary lobe extract upon a proiiji of 
standardized <iops. 

In four normal dops faverape weipht 8 kp.s. each), 
anterior lobe jiitiiitary extract was injected to a 
dosape of 20 cc. over a period of 20 days. X-ray 
studies wore made to determine the effect of such 
treatment on the niofiiity of tlie pastro-inte.'-tiiial 
tract. 

It was found on repeated examinations that the 
stomach was completely empty in .six liours and that 
the head of the barium meal w.as in the tlescondinp 
colon. In a series of eipht dops in which normal 
p.nstro-intcstinal motility was .studied, jirecisely the 
same findiiips were ob.'-erved. It therefore follows tliat 
anterior pituitary lobe e.vtract has no demonstrahle or 
sipnificant effect upon p’a.«tro-intestinal motility in the 
normal dop. 

The vapolomizcd dop was hypophy.'octomized and 
after a three week recuperative period X-my studies 
of the pastro-infe.sfin.'d tract rcvc.aled a pastric re- 
tention with the barium scattered throuph both the 
snmli and larpe intestine.s. This picture exactly dupli- 
cated that of the anim.il after bilateral vapotomy 
alone. Si,x weeks after the pituitary operation a ."■imihr 
X-ray picture was observed. This dop wa« placed 
upon anterior lobe pituitarj- treatment for a pcrioil of 
three week.®. For one week the dop was piven oral 
pituitary therapy (pituitary body anterior lobe, de.sjc- 
cated) in a do.s.ape of pram daily and for two .-id- 
ditional weeks incrcasinp do.=apc of the e.xtract was 
administered sulKUtaneously to a total dose of 21 cc. 
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A six hour X-ray study made at this time revealed a 
gastric retention with the head of the barium meal in 
the distal colon. The latter picture did not differ 
significantly from that observed without pituitarj’ 
therapy and without hypophysectomy. 

In the two vagotomized-thyroidectomized-hypophy- 
sectomized animals, roentgen studies made three 
weeks after the hypophysectomy revealed a gastric re- 
tention with most of the barium in the small intestines 
and a small amount in the large intestine. This X-ray 
picture was not significant since it usually results 
from the vagotomy alone. Five weeks after the pitui- 
tary operation there was still a large gastric retention 
with the barium scattered through both the small and 
large intestines. Increasing subcutaneous doses (to a 
total of 21 cc.) of anterior lobe pituitary extract were 
administered for two subsequent weeks to these two 
dogs. X-ray studies made at this time, i.e. a six hour 
examination, revealed a large gastric retention with 
most of the barium in the small boAvel and a small 
amount of the colon. One dog was made ill by the 
pituitary treatment. The X-ray pictures in these two 
animals were similar to those observed in the animals 
which had a vagotomy alone. 

In the remaining dog in which a thyroidectomy and 
later an hypophysectomy had been performed, several 
X-ray studies made prior to treatment showed in each 
instance a normal gastric emptying. Occasionally there 
was a small gastric residue, a variable finding, but 
the progress of the meal through the intestinal ti'act 
was noi'mal. The administration of anterior lobe 
pituitary extract in the manner already described did 
not change this X-ray picture. 

COMMENT 

It has been reported by others and can be verified 
by any observer that hypophysectomy alone does not 
affect the motility of the gastro-intestinal tract. 
Though it must be admitted that in the presence of a 
vagotomy the effect of a superimposed hypophysectomy 
ma}' not be apparent, the same cannot be said in the 
case of thyroidectomy. In the latter instance the effect 
of thyroidectomy is practically nil for clinically this 
dog had not developed myxedema and therefore any 
additional effect must be attributed to the hypophy- 
sectomy. However, the latter operation produced no 
demonstrable change in the roentgen-ray findings. 
Furthermore, the administration of adequate amounts 
of anterior pituitary lobe extract, orally or subcutane- 
ously or both, unlike thyroid medication, did not in 
any degi’ee, affect the motility of the gastro-intestinal 
tract either in the normal or in the variously operated 


dogs. More complete studies now in progress seem to 
bear out this impression. 

Gastric test meals (60 cc. of 7% alcohol) made upon 
this series of hjqiophysectomized animals without 
gland treatment are tabulated below: 


j 

Dop 

j 

Operation 

Free HCl 
(One Hour 
Extractions) 

Total 

Acidity 

1 

Vapotomy-hypophysectomy 

50 

74 

2 

Thyroidectomy-hypophysectomy 

62 

7C 

3 

j Vapotomy-thyroidcctomy-hypophy- 
1 sectomy 

38 

6G 

4 

1 VoKotomy-thyroidectomy-hypophy- ' 
sectomy 

62 

74 


These values may be considered within normal limits. 


In this connection it is interesting to recall the re- 
port of Snapper (G) who observed five patients with 
insufficiency of the anterior lobe of the pituitary body 
and found an associated complete gastric achylia. The 
suggestion is made that a possible physiologic effect 
of the anterior lobe on gastric secretion may be im- 
plied. On the other hand. Waterman (7) examined 
the gastric contents of 192 hypophyseetomized rats, in 
27 per cent of which the stomach was found to be 
empty and no acid juice was secreted. However, if 
the stomachs of these animals were filled with food, 
hydrochloric acid could always be demonstrated in the 
contents. Waterman concludes that although pituitary 
extracts may produce an increased gastric secretion, 
hjqiophysectomy is not necessarily followed by achylia 
gastrica in the animals mentioned. 

CONCLUSIONS 

Though they may be modified by the more or less 
indirect method of approach the following conclusions 
seem justifiable: 

1. Gastro-intestinal motility in normal dogs is not 
affected by the subcutaneous administration of, an- 
terior lobe pituitary extract therapy. 

2. Gastro-intestinal motility is not affected by 
hypophysectomy. 

3. The administration of anterior lobe pituitary 
gland to these h.\ 7 )ophj-sectomized animals had no 
effect upon gastro-intestinal motility. 

4. Gasti'ic test meals in these operated but other- 
wise untreated dogs revealed normal secretory values. 

Note: The pi-eparation of the pituitarj' materials used 
in these studies is discussed in the final note of Section 2. 
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II. An Experimental Study oF the Effects of the Pituitary and Thyroid Glands 

on Carbohydrate Metabolism 

A Preliminary Report" 
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I N the .‘J.'ime proup of dopr.s utilized for the preceding 
Htiid.v (Section 1. See paj-e dol) inve.stijration.^ 
wore made on the effect of anterior lobe pituitary 
pland extract (anterior lobe pituitary body, see final 
note) and de.siccatcd whole thyroid pland (U.S.P.) 
therapy upon supar tnctaboli.sm. 

THE EFFECT OF ANTERIOR LOBE PITUITARY 
EXTRACT ON NORMAL DOGS 
Blood sUKar tolerance te.st.s, followinfr the adminis- 
tration of 100 Kram.s of dextro.^e by .stomach tube, 
were carrierl out on four normal dops at the end of a 
21 day period of daily .subcutaneous injections of .in- 
terior lobe pituitary extract to a total dosape of 31 
cc. The blood supar value.s (determined by the Folin- 
Wu method) and the correspondinp curves arc pre- 
sented in Chart 1. 

From this chart it is seen that the animals have a 
decreased supar tolerance with a diabetic type of 
curve, iliustratinp the diabetopenic (h>-pcrplycemic) 
ciTcct of this anterior lobe pituitary extract on the 
normal dop. Tiiesc findinps are in accord with those 
obtained by Iloussay (1) and others (2, 3) who have 
shown that anterior lobe pituitary extract can produce 
diabetes in normal mammals. In discussinp the dia- 
betopenic action of anterior pituitar.v lobe extract 
Hous.«ay reports that in the dop the blood supar bepins 
to rise pr.idually from the second or third day of in- 
jection until it roaches levels of O.IS to 0.30 per cent. 

IIYPOPIIYSECTOMIZED DOGS — “PLUS"? 

In two hypophysoctomized-vapotomized dops. one 
with and one without thyroidectomy, in which no 
medication was piven, blood supar tolerance tests 
yielded the data presented in Chart 2. 

Tiiose findinps indicate an increased tolerance and 
incre.iscd mobilization with a hypopl.vcemic tendenc.v. 
Since tlioy are l).i.scd on only two animals no definite 
conclusions can be dr.iwn, but further work is in 
propro.^s on this phase of the problem. The obser- 
xmlion has been established that in the absence of the 
pituitary gland there is .i tendency to hypoplycemia 
and hypersensitivity to insulin, ^loreovc^. liMiophy- 
scctomized dops rapidly develop hypoplycemia when 
fasted (5), 

It has also been found that larger doses of supar by 
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mouth or plucose by injection were nwessary to pro- 
duce glycosuria in hypophysectomized than in normal 
dops, althouph this increase in tolcnmce was not con- 
firmed by all investigators. 

In dops, Houssay observed that 2 prams of glucose 
administered by mouth per kilo of body weight pro- 
duced in the normal a supar curve wliich rise.s hiplier 
and descends lower while in thf' hypophysectomized 
animal the curve rises lower and descends more g'radu- 
ally althouph there arc some variations, such ns our 
work demonstrates. After the intravenous adminis- 
tration of 1 pram of glucose per kilo the sugar curve 
in the hypophysectomized dop rises higher and de- 
scends more slowly. On the other liand, if hypophy- 
sectomized rabbits receive glucose by mouth the blofxl 
supar rises less and the secondary fall in blooil sugar 
is greater than in normal rabbits. 

It has already been demonstrated by u.s (■•!) that 
vagotomy alone docs not significantly intlucnce car- 
bohydrate metabolism. Houss.iy lias also reported that 
the vagus has only a secondary and accessory role 
causing a more rapid and perfect regulation in these 
cases. After section of the vagus nerves, for cxtimple, 
it was found that the blood supar is maintained within 
normal limits and the curve of sugar tolerance is only 
slightly affected. 

ANTERIOR LOBE PITUITARY EXTRACT 
THERAPY IN HYPOPHYSECTOMIZED 
DOGS — “PLUS” 

Blood supar tolerance test.s wore carried out in three 
hypophysectomized dops with and without thyroidec- 
tomy; each had two weeks of subcutaneous treatment 
(total dosage 21 cc.) with anterior lobe pituit.iry ex- 
tract. The results are presented in Chart 3. 

In this chart one observes n-Iativcly normal curve.’ 
and it appears that in the absence of the pituitarj' 
gland the medication acts as replacement ther.ipy. 

EFFECT OF THYROID THERAPY ON 
CARBOHYDRATE METABOLISM 

It was of interest to observe what effect thyroid 
therapy would have upon the norm.il dop and upon 
those which have been thyroidectomizcd-hjTiophysecto- 
mized. De.siccatcd whole thyroid gland (U.S.p!) v.-a,s 
administered daily by mouth in a dosage of O. J gm. 
per kilo body-weipht. 

THE EFFECT OF THYROID THERAPY ON 
NORMAL DOGS 

In four normal dops supar tolerance te.-^ts were done. 
One had no thyroid therapy and three had thyroid 
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Chart 1. Blood sujjar tolerance curves on four normal 
dogs showing the diabetogenic hyperglycemic effect pro- 
duced by the subcutaneous administration of the extract 
of anterior lobe of the pituitary gland. 


the remaining glandular deficiencyto assert itself. In 
other words, by therapy we actually produce the same 
effect on the blood sugar as would follow the replace- 
ment of the gland itself. It would seem that with re- 
gard to carbohydrate metabolism anterior pituitary 
gland and thyroid gland medications are not medicated 
through either gland necessarily because in two 
instances both have been removed. Furthermore, Long, 
Katzin and Fry (6) report experiments on the dia- 
betogenic effect of anterior pituitary extract in ad- 
renalectomized-pancreatized animals which indicate 
that such activity is not mediated entirely by the 
adrenal cortex but that a synergism between the two 
hormones may explain the mechanism. On the other 
hand, Houssay believes that the so-called diabetogenic 
hormone has a direct action independent of its in- 
fluence on the thyroid or adrenals although its ef- 
fectiveness, like that of other agents, is less or may 
even fail in profound adrenal insufficiency. The direct 
action is to stimulate and facilitate the production of 
sugar and perhaps to regulate its utilization. In other 
words, the anterior lobe of the pituitary has a glucose 
regulating effect. 

BASAL METABOLISM 

In the three hypophysectomized dogs, one vago- 
tomized, one thyroidectomized and one vagotomized- 
thyroidectomized, basal metabolism tests carried out 
by Dr. D. C. Smith, yielded the following results: 


Dog 

0,. consumed per min. per kg. 

R.Q. 

1 

4.4 

.84 

2 

4.8 

.80 

4 

3.4 

■- .81 


XS-o 

a.tfo 

3.30 

X3.0 


treatment for a period of 18 days. The results are 
pi'esented in Chart 4. These values indicate that thy- 
roid therapy produces a thyroid hyperglycemia effect. 
It has been reported by others (1) that thjToid treat- 
ment increases the resistance of normal or thyroid- 
ectomized animals to insulin but decreases it if given 
in e.xcessive doses. 

THYROID THERAPY IN HYPOPHYSECTO- 
MIZED DOGS — “PLUS” 

In three hypophysectomized dogs, with and without 
thyroidectomy, similar thyroid therapy over a period 
of 18 days jdelded the results showm in Chart 5. 

These values indicate that the effect of thyroid 
therapy in the absence of the pituitary or thyroid 
glands or both differs markedly from that which 
occurs in the normal following thyroid medication. 
The striking hyperglycemic cun'e which was observed 
in the normal is no longer present. Similar obser- 
vations were made in these same animals following the 
administration of anterior lobe pituitary extract. In 
each case therapeutic administration of either an- 
terior pituitary or thyroid extract overcomes the effect 
of the gland removed (i.e. acts as replacement 
therapy) and allows the latent hypoglycemic effect of 
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Chart 2. Blood sugar tolerance curves on two untreated 
hypophysectomized-vagotomized dogs, and (A) with thy- 
roidectomy and one (B) without thyroidectomy showing 
a hypoglycemia. 



J«r_ V. I>. MoIUUFON and I'KLDMAN— KHTCTS OK THE PlTriTAEV AM) THVKnU) CUNl*): ON MrTAi 'il 


aye 
a* e 
aro 

23® 



Clinrl 3. Hlood sucnr tnli'nincc curves on tlircc liypo- 
pliyscctomized daps one (A) with vapotomy, one (15) with 
thyroidectomy nnd one (C) witli tliyroidoctomy nnd vapo- 
tomy. They illustrate the relatively normal curves pro- 
duced by the subcutaneous injections of extract of anterior 
lobe pituitary body under such conditions. 

Thc.se valuo.s corro.sjiond to those obtained in thy- 
roidectomir.ed animals with tow basals. It is of intcr- 

o.st in this connection to c.nll attention to the report 
of Verzar and Wahl (7) who showed that anterior 
pituitary extract raised the basal mct.abolic rate of 
puinca pip.s with int.acl thyroids, but that followinp 
total thyroidectomy, pituitary extract had no ofTect on 
metabolism. Iloussay has recorded the observation 
that in dops the action of the anterior pituit.ary on 
basal metabolism is essentially throuph the thyroid 
nnd that hypophysectomy causes an atrophy of the 
thyroid epithelium and provokes hypothyroidism with 
lowerinp of the metabolism. Moreover, hyi)ophysecto- 
nnr.ed dops ai^parcntly do not have a raised consump- 
tion of supar since their basal metabolism is .cliphtly 
diminished and the R.Q. is normal. 

COM.MENT 

It is strikinp to observe the intimate rel.ationsUip 
between the ctfcct of thyroid pland and anterior pitui- 
t.ary pland therapy on carlmbydrate metabolism in the 
normal as well ns in the hypophysectomized-thyroid- 
ectomized animals. The duplic.ation of thyroid action 
and pituitary action in these studies has not been 
stressed by others except for the demonstration th.at 
wi\ereas excessive pituitary action produces di.abetes 
the same action on the part of the thyroid produces 
only hyperplycemia. Our e.xperiments seem to indi- 
cate that the action on carbohydrate metabolism of 
either thyroid or anterior pituitary is not mediated 
throuph either pland alone. This is in conlr.ast to the 
mediation of the pituitary cfTect throuph the thvroid 


in the c.a.so of hasal nu tabolie r.ate. .Nurh work is in- 
formative liccauso it is na*. coniplicateil hy Ihi- n nnoal 
of the jiancreas. an operation which fon))s tin' h:e'is 
of so many reiwirls in tliis field. 

CONTI.f.'^IONS 

1. The administration of anterior lohe pituitary 
extraet to the normal dop j)r<v!uc>‘s a iiyi>erplyri inic 
<diab(-lopenic5 eiTect. 

2. Supar tolerance tests in hypophy.-'fiomi.-t d 
dop.s witli jiiid without tliyruidectomy, reveal an in- 
rreaswl tolerance nr hy)Kiplyci'mir elTi ct. 

a. Supar toler.’inee tests in hypnjihy.-ectomiri-d 
dops with and witliout thyroidectomy to wliom .-in- 
terior lohe pituitary extract had been administiTed 
sliow relatively normal ciirvt's. 

-1. The effect of thyroid therapy upon the hlooil 
supar of normal dops is to produce a hyperpl.vcemin. 

5. Tliyroid tlierapy in liypoiihysectoniir.ed dop.s 
with nnd without thyroidectomy, pDiduces an eirt-ct 
approximalinp a normal curve. 

Xote: Autopsies were perfornietl on the hypopiiy- 
scctomized dops by Dr. L. Freedom. Gro^s inspection 
at autopsy verified the tot.al removal of the pituitary 
pland. Microscopic studies are heinp jnirsiied .-nul will 
1)0 reported suhseiiuently. The liypophysectomie.'s were 
done by Dr. W. H. Scoville to whom we are iiidehti'd. 

X. 15.; The dcsiccattsi anterior lohe pituitar.v body 
used in these studies is the carefully desicc.-ited 
m.aterinl mcelinp the roiuirements of tlie National 
Formulary. The anterior pituitary extraet is a water 
.'olubie extraet of file anterior lohe of (lie pituitary 
pland. No standardization is claimed for tlie latter 
product in terms of unit values of specific liormonc.s. 

S.7® 
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Chart ■*. Blood supar tolcr.mco curves in four nornial 
dops. three of which were treated with thvroid. Nt.te the 
hypcrplj-ccmic cSTcct. 
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However, for our subsequent studies we have made 
arrangements for the preparation of a definitely 
standardized anterior pituitary product. 

Z7 0 



Chart 5. Blood sugar tolerance curves after thyroid 
treatment on three hypophy.sectomized dogs; (A) with 
th.vroideetomy, (B) with thyroidectomy and vagotomy 
and (C) with vagotomy showing curves nppro.vimating 
the normal. 
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DISCUSSION 

DR. JULIUS FRIEDENWALD (Baltimore): Mr. 
President: In tlieir pre.sentation iast year Drs. Morrison 
and Feldman presented cxperimentnl evidence to indicate 
that increased thyroid activity increased gastro-intestinal 
motility. At that time I suggested that this problem was 
far from simple since the thyroid rarely functioned alone 
nnd that further studies were necessary to clarify the role 
played by various glands on gastro-intestinal function. 

In their more recent study the problem concerned itself 
with the effect of the pituitarj" on the motility of the 
gnstro-inte.stinal tract. Unlike the thyroid, the gastro-in- 
testinal motility docs not appear to be affected by the 
administration of anterior pituitary extract. On the other 
hand, the administration of anterior lobe pituitary extract 
was found to bring about a hyperglycemic state in normal 
dog.s, whereas liypophy.sectomy was followed by a hypo- 
glycemia. 

The close relationship of certain of the endocrines to 
the digestive systems is still obscure in many respects. It 
is to he hoped that further studies of these problems mny 
more clearly define the relationship that exists between 
the gastro-intestinal endocrine systems. 
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R ecently we (l) reported on the behavior of 
various concentrations of glucose in the gastro- 
duodenal segment. In the past year we have extended 
our studies to the other segments of the small in- 
testine. 

EXPERISIENTAL DATA 
Our experimental technic .was essentially that previ- 
ously reported (1). However, instead of the three-lumen 
tube, a four-lumen tube was used. This tube was con- 
structed for us on our specifications by George P. Pilling 
and Son. Through lumen 1, at the distal end, a balloon 
was inflated; above this a distance of 3" with holes W 
apart opened into lumen 2; above these holes, a second 
balloon connected to lumen 3; and finally, a distance of 3" 
with hole.s %" apart opening into lumen 4. (Diagram I). 


*From the Medical Research Lahornlory Samuel S. Fcls Fund, and the 
Gastro-intestinal Division Medical- Service I, Mt. Smni llosyital. 
Presented hefore the American Gastro-EntcroIoBlenl Association, At- 
lantic City. N. J.. 3unc-10, 1940, 


This .arrangement reduced failures from seepage past the 
balloon connected to lumen 3, since this material was re- 
tained by the distal balloon and collected through the 
openings in the segment between the balloons. 

Tins precaution of an additional balloon nnd the collec- 
tion of material are essential in any quantitative intesti- 
nal studies done in man. While a single balloon may be 
sufficient at times, we have seen repeatedly, by using the 
phenol red indicator, that slight seepage beyond a single 
balloon occurs very often. 

In use, suction was applied to lumina 2 and 4 by means 
of a differential water level of about 70 cm. and a mercury 
manometer inserted in the circuit to make certain that 
the suction was constant. After partial inflation, the bal- 
loon lumina were connected to a constant-level device 
similar to tliat described by Abbott, Karr and Miller (2). 
This permitted flexibility in balloon-volume in response to 
peristaltic contractions while insuring constant balloon- 
contact with the intestinal walls. 
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TliP method of inluh.-ition w.t! the fame af previou«ly 
dcfcrilK-d (1). When the inf<‘'<tinnl tube was in the de- 
sired position and taped nt the mouth, n nelifuss tube avns 
swallowed hy the patient to approximately the fiTt cm. 
marl;. The two balloons were connected to the constant- 
level device nn<I the balloon pressure adjusted to corre-s- 
pond to about 115 cm. of water. The pressure actually used 
varied alsovc and below this ns we tried to brine it to a 
point which would produce the maximum fluctuations in 
water level due to perist.altic contractions, because then 


sample rctainfsl ns previously dc'cribed (11. The c'dlefia-n 
thrnuch the intestinal IuIk- wn« abo fr.'.rt:en:iSe>! into 
"d minute samples. Thi' jirr-ciehire ronlinued until the 
stomach w.as empty, with intestinal drainape centinui.l 
for a further .10 minute period. In thi‘ ttudy Invapts 
following final drninape from the inte-tine were eliminated 
as data previously obtained .shnwisl th.nt the plum^e and 
phenol nxl recovered were ronsideriddy Ie’< than the 
errors inherent in this tyjse of study. 

The stomach and duodenal samples were annljT' d for 



the inio-tine is subject to the least amount of irritation 
fn'iii the balloons. At the .same time, the balloons arc 
suniciently inflated to minimise the pns<ihi!ity of leahacc 
of material. The amount of pressure roejuireii to achieve 
this cflect varied in dilTorent patients and in the .same 
patient diiTerod from one intostin.al level to .another. 

I.umina 2 and •! were connected to flasks to which 
.suction was applied and a f.a-tins: sample collectei! for 15 
minutes. The flnsk.s were then chanced and the jtiucoso 
me.al civen throuch the (rastric tuln'. The stom.ach was 
s’mptiisi every "0 minutes, the volume measuroii. and a 


(rlueose and chloride as previously dfscrili'd (1). I'hi nol 
red was determined by a modification of the Hollander 
method 

In addition to .studyinc the absorption, of yluciei' by th.e 
intestine, we fo]ir,wf-d the effect <if this alertriition on the 
hlosnl jrlucose. This was done by determininp bli'^id plucose 
on capillary h!'-od by n modification of the Folin Wti 
method.^ 

Ftudios Were made with the tul-e at varisrjs Jevib 

•Ts;* lr,;.s.,' «iO. I, j.-'. e'e! i; « o,,,. 
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the intestinal tract; namely, the duodenal jejunal junction, 
and with 3', 5' and 7' of tubing beyond the pylorus. These 
three latter positions were approximately the upper 
Jejunum, lower jejunum, and ileum. (Since the intestine 
tends to creep up on the tube during the course of the ex- 
periment, these positions must be considered only ap- 
proximate. In one experiment lasting some si.x hours the 
tube ultimately passed into the colon when only five feet 
of tubing were past the pylorus. This was confirmed by 
both the recovery of fecal matter and X-ray). The 
position of the intestinal tube was determined in most 
instances by X-ray before the instillation of the gastric 
meal and at the end of the experiment. The concentrations 
of glucose studied were 5.4%, 13.5% and 25%. While 
considerable effort and time were expended in attempting 
the same studies with 40% glucose, we were not snfli- 
ciently satisfied with the reproducibility of our results at 
the lower intestinal levels to justify their inclusion in 
this report. We are convinced that glucose solutions of 
such high concentration are undesirable even when placed 
in the stomach and have a distinctly irritant effect on the 
upper duodenum even though the stomach empties such a 
solution very slowly. Evidence of such .an irritant action 
is our observation in many normal individuals of pyloro- 


ported (1), we saw the remarkable versatility of the 
duodenum in shifting from an organ of glucose ab- 
.sorption to one of glucose dilution. One sees for ex- 
ample in the case illustrated in Table I, that with 250 
ec. of 5.4% glucose instilled into the stomach during 
its passage through the duodenum 6.0 gms. of the 
total 13.5 gms. instilled were absorbed. The total 
volume of solution recovered at the lower end of the 
duodenum was 258 cc. as compared with 250 cc., the 
volume originally instilled. tVhen the same volume of 
a 13.5% glucose was used under the same conditions, 
the total amount of glucose absorbed in its passage 
through the duodenum was greater (12.8 gms.) and 
the total volume recovered was 4CG cc. W'ith a similar 
meal of 25% glucose in the same patient, passage 
through the duodenum resulted in the absorption of 
essentially the same amount (10.9 gms.) as wms ab- 
sorbed with the 13.5% meal, and a volume recover}' 
of 744 cc. 

Well illustrated in Table I is the relationship of the 
duodenum to the absorption of glucose and water and 


Table I 

The residual stomach volume, its dilution, and the rccovei~u from the duodenum after i/asiric instillation of 
glucose meals of various concentrations. 

I Concentrution of Gluro^c Mcnl Gm./lOO cc. 


5.1 j M-r. j as 


Time jiftcr instillation of mcnl 
(minutes) 

30 

00 

90 

120 

30 

CO 

00 

320 

j 

j 20 

CO 

1 

90 

1 

120 

Volume in stomnch cc. 

00 1 

E 



J60 

2S 

K 


210 

115 

18 

1 E 

•Phenol re<l concentration 
me./lOO cc. 

0.G2 


1 

i 


0.57 

0.27 



1 

o.co 1 

0.41 

0.14 


Volume of oriRinal meal in 
stomnch cc. 

GO 


j 

t 

103 

1 

1 ‘ 


I 

320 

47 

o 

1 

i 

Volume recovered from duodenum 
cc. 

132 

* 100 

C 


218 

1 

2U 

i 

; 2S 

0 

201 

340 

170 

30 

Total volume recovered from duo- 
denum cc. 

152 

252 

25B 


218 

432 

4C0 i 

460 

! 204 

544 

: 714 

744 

Glucose absorbed pm. 


G.O j 


12.8 



10.9 



•phenol red concentrntion of instilled mcnl = 1 mjrm./lOO ce. 


spasm and failure of gastric emptying of a second 40% 
gIuco.se meal given shortly after the first 40% meal lias 
left the stomach. This confirms the duodenal irritation 
seen after highly concentrated glucose meals in the rat by 
Magee and Ileid (4), 

RESULTS AND DISCUSSION 
In this study we were able to confirm our previous 
results (5) on the relation of the glucose concentra- 
tion instilled into the stomach to rate of gastric 
emptying. As the concentration of glucose increased 
above isotonicity to that degree gastric emptying was 
retarded. (Table I). We have shown that the amount 
of retardation is dependent upon the concentration of 
glucose reaching the duodenum, while, in the case 
of the operated stomach, upon the concentration of 
glucose reaching the jejunum (G) — results similar to 
those of Johnston and Ravdin (7) in dogs and of 
Ravdin, et al (81 in man. We have again been unable 
to find in man the striking speed with which water is 
drawn into the stomach by hypertonic glucose so- 
lutions as reported in the dog by Ravdin, Johnston 
and Morrison (9). In the case of the stomach and 
duodenum acting as a unit, again, as previously re- 


of its essential function of dilution when hypertonic 
solutions reach it. While there was a larger amount 
of glucose absorbed after the 13.5% glucose meal as 
compared until the amount absorbed after the 5.4% 
meal, there wa.s no increase in absorption after the 
25% meal over that following the 13.5%. The maxi- 
mum absorption rate was possibly reached with the 
13.6% meal but the diluting mechanism is brought 
into still greater play by the 25% glucose meal. 

The difference in behavior of the duodenum and the 
lower segments of the small intestine in respect to the 
interchange of fluid between lumen and blood is illus- 
trated in Table 11. Wlien the glucose meals instilled 
are isotonic, no absorption of water occurs. With 
meals above isotonicity there is nonnally a flow of 
fluid from bowel wall into bowel lumen. However, at 
no point beyond the duodenum is there addition of 
fluid. Rather, there is a continuous absorption instead 
for the concentrations of meals studied. This does not 
mean that at these lower levels there would be no out- 
pouring of fluid if solutions of the same concentration 
as reach the duodenum reached them. This would 
occur and has been shown in the results of Groen (10), 
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who InHtiilfd hypertonic Folulionfi directly into the 
jejimum. Our resultfi indicate to us that it is of 
questionable value to study the behavior of hipbly con- 
centrated solutions instilled directly into the small in- 
testine because, under normal conditions, the function 
of the pylorus and the resultant controlled r'astric 
cmptyinK coupled with the rapid influx of fluid into 
the duodenum prevent kIucoso concentrations of such 
intensity that would require further dilution. 

Since absorption from jejunal loops increases with 
increasinK concentration of glucose and since concen- 

Taui.e 11 

T/ir volume rrrovrird at rariniut iuicstiunl Irvrlx after 
fliviup 2!)0 cc. of jjluenxe of various rouenitrntinnx 


Uof'ovcr)’ lit 

[ Conrr-ntmtion of Mrnl 

1 

r..4'"r 

13.5'-; j 


Duodenum | 

sr.*? CP. 

; PC. , 

T44 CC. 

UpptT jf'Junum j 

mo CP. 

321 re. 1 

422 cc. 

I^wfr jejunum { 

f-2 CP. 

1 

32<; cc. 

llfum ; 

22 CP. 

Cl 

cc. 


trated ulucose solutions are prevented from reachinfr 
the jejunum when concentrated glucose meals are fed 
because of retarded Raslric emi)tyinp and duodenal 
dilution, it is clear that jraslric emptyintr is an im- 
portant factor in determininjr sugar absorption. This 
was recognized by Adam (11) from his studies on 
infants and by Holtz and Schreiber (12) in their 
observations of the movement of sugar solutions, 
fluroscopically, through the alimentary tract in dogs. 
Pierce (Ifl) recognized that pyloric activity was an 
important factor in limiting glucose absorption. 

In timing the first flow from the intestinid lumen 
following the instillation of the glucose into the 
stomach, we observed, as a rule, that the higher the 
glucose concentration instilled, the .shorter the aj)- 
pearance time at the lower end of the duodenum. This 
is explicable because of two factors. First, there is a 
active duodenal peristalsis when hypertonic solutions 
re.ach the proximal duodenum. This factor, coupled 
with the inrush of diluting fluid (hence increased in- 
testinal volume), explains the earlier appearance time 
of the glucose solutions at the lower duodenum after 
instillation of the more highly concentrated glucose 
meals. At the levels beyond the duodenum no such 
relationship of me.al concentration and appearance 
time was found, this no doubt because beyond the duo- 
denum concentrations of glucose at or below .0% were 
recovered even after the 2.")'^, glucose meals. 

Table III shows the percentage of the total glucose 
absorbed at various levels. For isotonic glucose me.als 
by far the greatest amount of the ingested glucose w.as 
absorbed by the duodenum and upper jejunum. After 
glucose me.als of higher concentration thc.se .same 
IKirtions of the small inte.stine absorbed only .about 
h.alf of the total glucose. 

The changing function of the duodenum from ab- 
sorption to dilution is again exemplified by the sharp 
drop in the percentage of the total amount of glucose 
absorbed as wo changed from the 1^.5':; meal to the 
2.')'’;. me.al. 

After hypertonic glucose meals the percentage of 


total amount of glucose, ab'orlx'd Im voiu! the duo- 
denum was indejM'ndent of the cor.c( ntr.ation and tot.al 
amount of glucose in the g.astric meal. Tlsis i“ not 
surprising if wo realize that after hypertonic tr.c.als 
concentrations of glucose Iwyond the duoii'iium were 
always or less. 

If we remember that in an intact ga-tro-iatc'-tinal 
tr.act. the greater the concentration of tlu' inf:esti-<i 
me.al, the larger the volume of isotonic or nearly iso- 
tonic gluco.se which reaches the jejunum by the lime 
complete gastric emptying has (H-ciirred; if we re- 
member further, that the rate of .ab.'orption for a 
given concentration of glucose in the inte.sfine i.s con- 
stant. then with normal intestinal motility, the amount 
of glucose absorbed will depend upon the volumi' of a 
given glucose concentration that traverses the absorb- 
ing surface. Since absorption from the duodenum docs 
not vary greatly after liypertonic glucose meals and 
since a nearly constant concentration is delivcTcd to 
the nuijor absorhing areas of the small intestine, re- 
gardless of the concentration of the gastric meal, it 
is clear why the jiroportion of the total of hypertonic 
glucose ingested that is absorbed at any intestinal 
level, is the same at the lime when the comjilele meal 
has reached that level. 

\Vc believe that the rate of intestinal .absorjition of 
glucose is constant only for a given concentration of 
glucose and are in agreement with the finding.s of 
Kavdin, .lohnston and .Morrison (M) for the isolated 
jejunal loop in dogs, that the rale of absorption varii's 
directly with the glucose concentration. 

From our data we can now understand wliy Cori 
(I.")) was led to the conclusion that “the rate of ab- 
sorption must 1)0 independent of both the absolute 
amount and the concentration of sugar present in the 
inte.stine, wliich means that neither an increase nor a 
decre.aso of these two factors can change the rate of 
.absorption or that there is only one rate of absorption 
for each particular sugar.” We must recall that Cori 
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The amount of pluroxr nhxorhrd at the ilifTerent in- 
testinal Irvrlx after pnxtric instillation of rarimir, 
eonrent rat inns of pliieose 
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(15) carried out his inve.siigations in rats by in- 
stilling concentrations of glucose ninging from 2.5''i 
to 80''r in the stomach. "The rats were sacrificed at 
hourly intervals after the sugar administration. The 
abdominal cavity w;is opened and ligatures werep!ace<l 
around the esophagu.s and the rectum. The stomach, 
small intestine, and the w-hole large intestine were 
carefully detached from the mesentery and placed in 
a beaker. The whole intestinal tixict wa.s cut open and 
the intestine washed out with succes.'ive portions of 
hot distiiled water.” We see thus that Cori in the first 
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place worked with hypertonic solutions only and, 
secondly, determined the glucose absorbed at fixed 
intervals from the complete gastro-intestinal tract. It 
is obvious from our segmental study of the small in- 
testine that the varying concentrations, and hence 
varying total amounts of glucose which he placed in 
the stomach, produced a relative constancy of the 
amount of glucose absorbed per unit time that was 
only apparent and not real. Our e.xplanation of the 
mechanism would be: the higher the concentration of 
the test meal, the slower the gastric emptying ; a high 
degree of dilution and relatively little absolution of 
glucose by the duodenum ; and the presentation to the 
more distal portions, the truly absorptive portions of 
the small intestine, of a stream of glucose that varied 
little in concentration, regardless of the concenti-ation 
of the gastric meal. Then when the entire gastro-in- 
testinal contents remaining at any given time were 
analyzed for unabsorbed glucose, the result led to an 
apparently constant absorption per unit time inde- 
pendent of the concentration .and total amount of 
glucose in the gastric test meal. Ravdin, Johnston and 
Morrison (14) from their studies of glucose absorp- 
tion on the isolated jejun.al loops in dogs sensed the 
pi'obable explanation for Cori’s results when they 
rvrote: "In fact, the concentrations found in the sm.all 
bowel one hour after the introduction of a wide range 
of concentr.ations in the stomach, are of an order 
which, had these been placed in the isolated loop, no 
difference in the rate of absorption may have been 
demonstrable.” 

Ravdin, Johnston and Morrison (14) from their 
studies in the isolated jejunal loops in dogs found 
with increased concentr.ations of glucose increased 
amounts of absorption as well as increased absorption 
from increased volumes of the same concentration. 
They recognized that the use of the whole alimentary 
tract gives a more exact picture of what is happening 
in the organism as a whole. Thcj' believe, however, 
that their data would indicate what would happen 
when the jejunum or ileum is exposed to varying con- 
centrations of glucose, such as would occur after 
gastro-enterostomy. When we consider, however, that 
in the resected stomach as well as after ordinary 
gastro-enterostomy, gastric emptying is delayed by 
hjTiertonic glucose meals in a w.ay similar to that 
which occurs in the intact gastro-intestinal tract (6), 
it follows that in such operated states entrance of 
hiyiertonic glucose meals into the jejunum would be 
slow and intermittent. Th.at the human jejunum can 
dilute is seen from the increased volumes obtained by 
Groen (10) in isolated intestinal segments after the 
introduction of various concentrations of glucose. 
On the basis of the motor behavior of the operated 
stomach with hypertonic solutions and the dilution 
mechanism %vhich the jejunum apparently has, we are 
inclined to believe that in gastrojejunostomy, or after 
resection, that we would find a situation similar to 
that of the intact gastro-intestinal tract. Except that, 
as in the case of the motor function after operation, 
perhaps it would not be as efficient as in the intact 
tract. Studies in patients of this type are now under 
way. If, as we have seen, strongly hj-pertonic so- 
lutions of glucose are somewhat irritating to the duo- 
denum, it is doubly important that such concentrated 
solutions be avoided after gastrojejunal anastomoses. 
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We should like to call attention to a concept that 
has gained favor concerning the concentration of 
glucose in the small intestine following various con- 
centrations placed in the stomach. Ravdin, Johnston 
and MoiTison (14) in studjung this problem placed 
200 cc. of a solution of glucose of varying concen- 
trations into stomachs of healthy dogs after a 24- 
hours fasting period. 

At the end of an hour the animals were rapidly 
anesthetized ; the abdomen opened ; a clamp put on the 
lower end of the esophagus, at the pylorus, and at the 
iIeocec.al junction. The contents of these sections; 
nameb', gastric and entire small intestine, were 
collected separately and analzyed. In these experi- 
ments, one hour after the gastric introduction of 200 
cc. of glucose varying in concentration from 10.4% to 
50%, Ravdin, Johnston and Morrison (14) found con- 
centr.ations of glucose in the entire intestinal contents 
v.ai->'ing in the small r.ange from 2.4% to 5.3%. They 
believe that the changes in concentration of the 
glucose solution which remains in the stomach due to 
the rapid mobilization of water tend to bring the con- 
centrations into a closer rekationship vathin a period 
of only one hour and suggest th.at a longer pei-iod of 
time would probably result in an even closer equ.ali- 
z.ation and conclude that because of this factor the 
variations in the concentr.ations of glucose solutions 
that I'e.ach the sm.all intestine fi-om the stomach are of 
a sm.all order. These results have led to a feeling that 
the ingested sugar solution coming in contact avith the 
intestine has approximately the same concentr.ation 
irrespective of th.at of the original solution fed. This 
is true if one determines the concentration of glucose 
in the entire intestinal tract but such determinations 
do not indicate the much greater vari.ations in glucose 
concentration to which the duodenum is subjected de- 
pending upon the concentr.ation of glucose ingested. 

Thus in Table IV for example, if we examine the 
results one hour after the g.astric instillations of the 

Table IV 


T/ic ffiticose concentration of intestinal samples at the 
(hiodcnnm and upper jejunum after a meal of 250 
ec. of various concentrations of glucose 



Concentration of Intestinal Samples in 
Gm./lOO cc. 

Concentrntion of ' 
Mcnl Gm./lOO cc. 

Duodenum 

30 Min. CO Min. 

. _ _ i 


Upper Jejunum 

30 Min. 60 Min. 

5.4 

3.1 

2,7 


2 5 

13.5 

5.2 

4.0 


4.1 3.4 

25.0 

S.2 . 

6.7 


3.7 3.4 

3R.0 

18.3 

14.6 




same volume of different concentr.ations of glucose, "we 
find that after a 6.4% meal, 2.7% glucose was re- 
covered from the lower duodenum. After 13.5% 
gastric meal at the end of an hour, 4.0% at the same 
interv.al after a 26% glucose meal 6.7% were recovered 
and after a meal of 38.2% glucose, 14.6%. At the first 
half-hour recovery period, the range of concentration 
was even greater, being 3.1% for the 5.4% glucose 
meal, 5.2% for the 13.5%, 8.2% for the 25% meal, 
.and 18.3% for the 38.2% me.al. We see the increasing 
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rnnccntriition of plucoso tlint m:iy orctir in the ontiro 
human duodenum after increased conrentralions of 
tlio invested meal, liowevor. at the tl-foot mark the 
concentrations were 2.r>'^r, ■!.!'; and .".7G for the 
Ij.-i'/,, ]'•}/>' r and 2~)'r meals respectively; thus at this 
level more closely i)aralleliny the concentrations found 
for the entire small intestine of the doy hy Ravdin 
and his associates (l-l). 

OSMOTIC RELATION IN THE INTESTINE 

Osmotic pressures were calculated as previously de- 
scribed from the ylucose and chloride concentrations 
(2C1 plus ylucose). Althoutrh we did not determine 
hicarhonate values, the addition of the averaye bi- 
carbonate fiyures reported by Abbott, Karr and Miller 
(2) for the various intestinal levels would not materi- 
ally chanyo our results. 

At the lower duodenum as previously reported (1), 
the fastiny contents were always somewhat hypotonic. 
Isotonicity was maintained after the o.-l''; meal but 
with the hiyher concentrations hypertonic solutions 
were collected from the lower duodenum, the deyree 
of hypertonicit.v varyiny with the concentration of the 
meal. Too, chloride concentration of the collected meal 
dropped after the yastric instillation of ylucose and 
was lowest in those samples which had the yreatc.st 
ylucose concentration and increased as the concentra- 
tion of ylucose decrea.sed. 

Abbott, Karr and Miller (2) found that isotonicity 
was maintained below the duodenum and upper 
jejunum without rcyard to the various volumes and 
concentrations of solution of ylucose inyested. We ob- 
tained similar results except for the lower ileum where 
wo recovered solutions very definitely hypotonic even 
after 2r>''r ylucose meals placed in the stomach. At 
the.se levels wo also saw, after the ylucose meals, the 
reciprocal shift of chloride and ylucose concentrations 
obser\'cd in the duodenum. In the jejunum and ileum 
the fastiny contents were also h>i)otonic. 

Wo (1) luivo scon that the duodenum absorbed 
water only from hypotonic solutions. From our present 
data wo hiivc seen too, that absorption of water in the 
jejunum and ileum also occurs from hypotonic so- 
lutions. That this is true for water absorption by the 
jejunum in the doy is seen in the results of R.avdin. 
.Tohnston and Morrison (LI). Since we have observed 
the yreatest deyree of hypotonicily in the ileum, it 
indicates that the yreatest water absorption would 
occur here. 

FLOOD SUGAR CURVES 

The blood suyar curves rcsultiny from the nbsori>- 
tion of ylucose dependeci natur.ally upon the quantity 
of ylucose absorbed. The curves were strikinyly 
similar after the absorjition of similar quantities of 
ylucose in the same individual and their form w.as 
related only to the .amount absorbed and not to the 
level of the intestine to which the ylucose had reached. 
The pc.ak of the curve increased within certain limits, 
with an increase of the amount of ylucose absorbed. 
The limit apparently w.as the quantity of absorbed 
ylucose which fully stimulated the blood suyar re- 
duciny mechanisms. \Mien this limit was reached, the 
peak of the blood suyar cur\-e remained independent 
of any further increase in ylucose absorption, results 
similar to those oriyinally reported by Hansen (IG) 
after varyiny the dose of ylucose by mouth. However, 
the spre.nd of the curve was much yreator after the 


meals of hiyher conn nlr.’itii.n. Tln -e at.- ay.iin • v- 
plirable on the b.'tsis of our findinys *>f Hu* stream <'f 
yluco-’e <^f rel.atively con-taut concent r;it:on wl’.ich 
reache.s the jejunum an(i ileum after hyis-rtouic 
yluco-e meals. The conci ntration- re.ichiny the ab- 
sorbiny surfaces of the inti-.-tine beiny relatively the 
same, the rate of ab-orption for the v.-irious rojicen- 
tnitions beiny const.ant, therefore, a .••imihir striam of 
ylucose re.'iches the bloiKi independent of th.e rtinreu- 
tration of the inyested meal. The blooil suy.ir ndueiny 
mechanisms beiny what they .are for tin’ individual, 
we should then expi’ct to find a bhvml suyar peak which 
did not chanye much after varyiny do-es of yliico e 
were yiven, provided the dose was ade(|u.ate to ]irovoke 
.a peak re.-ponse. However, the spre.a<l of tin’ curve 
beiny dependent upon the continuation of a supply of 
ylucose for absorption, the spread .‘-liould be yre.ale-i 
after yreater concentrations of yluco-e. 

SU.M.MARV AND CONCLU.^^ION.'^ 

Glucose meals of ii.d'',, 12..a'i and 2.’i'; concentra- 
tions were instilled info the stomach fhrouyh a sinyle 
lumen tube. With our four-lumen lube at dilTereiit 
levels in the small intestine, the behavior of such 
meals w.as studied in their course throuyh file in- 
te.stine. From our data we have reached the followiny 
conclusions. 

1. Glucose me.als of hiyh concentrations arc un- 
desirable, even when yiven by mouth in an individual 
with an intact yastro-intcstinal tract, because of il.'i 
irritant .action on the duodenal mucosa. Such me.al.s 
are jiarticularly undesirable in individuals after 
yastro-intestinal anastomoses. 

2. The rate of yastric emidyiny liecre.ases as the 
concentration of the meal above isotonicity increases. 
Recause of this, yastric emptyiny is an important 
f.actor in ylucose absorption. 

:>. This decrease in the rale of yastric emptyiny is 
dependent upon the elTf-ct of tlu’ hypertonic ylucose 
solutions as they reach the duodenum. 

•1. While the human stomach adds dibit iny fluids 
to inyested meals that are hypertonic, it is not the 
important dilutiny oryan. 

.o. The duodenum possessc.s a remarkable versa- 
tility in shiftiny from an absorptive oryan for ylucose 
when solutions of low concentration reach it from the 
stomach to a dilution oryan for solutions of hiyh con- 
centration. 

0. When hypertonic ylucose meals are of concen- 
trations not injurious to the duodenum, the dilution 
mechanism of the duodenum .T-sures a stream of 
ylucose to the upper jejunum that is at. or below, 
isotonicity. Under such conditions, the small intestine, 
lieyond the duodenum, always acts only in an ab-ori)- 
tive capacit.v. The distal portions of the small int< -- 
tine, however, would bo able also to dilute should 
hypertonic solutions reach them. 

7. The yreatest portion of the ylucose ab-orbed 
from i.sotonic me.als is absorbed by the duodenum and 
upper jejunum, but as the concentration Incomes 
hiyher, the absorption in these areas is proportion- 
ately .sm.aller. 

S. After hypertonic ylucose meals the percentayc 
of toLal ylucose absorbe-d beyond the duodenum is 
unrcl.atcsl to the concentration of the meal or to the 



4G2 


American Journal op Digestive Diseases 


Volume VII 
Number li 


total amount of glucose absorbed. This is understand- 
able on the basis of Paragraph 6. 

9. The e.xplanation of Cori’s conclusion that the 
rate of absorption of glucose is independent of both 
the absolute amount and the concentration of .sugar 
present in the intestine, we believe, lies in the retarda- 
tion of gastric emptying and in the dilution mechan- 
ism of the duodenum resulting from hypertonic meals. 

10, Osmotic pressure of fasting intestinal contents 
was below isotonicity at ail the levels studied. After 
glucose the osmotic pressure in the duodenum de- 


pended upon the concentration of the meal placed in 
the stomach. Below the duodenum, isotonicity was 
maintained except in the lower ileum where hypotonic 
conditions were found at practicaliy all times. This 
leads us to believe that water absorption was greatest 
from the lower small intestine. 

11. The blood sugar curves which resulted from 
the absorption of the glucose at various levels of the 
.small intestine arc di.scusscd. 

We acknowledge the technical assistance of Herman 
Siplet, B.S. and Arthur Murray, III, JI.A. 
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Factors Influencing Digestion in the Jejunum* 

By 

LEiMUEL C. McGEE, Ph.D., M.D. 
and 

EDWARD S. EMERY, JR., M.D. 

IlOSTON. MASSACnUSETT.S 


I K 1934, Miller and Abbott showed that a double- 
lumened tube, carrying a bag at its tip, may be 
used succe.ssfully to intubate the small intestine at 
levels lower than had been reached commonly by the 
tubes used for duodenal drainage fl-2). Later a 
triple-lumened tube with various modifications in the 
character of the balloon and tip was described (3). 
The results of numerous investigations on the 
chemical characteristics of intestinal juice so obtained 
have been reported by ^liller, Abbott and co-workers 
(4-9). The tube, furthemore, has been used in the 
diagnosis and treatment of partial or complete inte.sli- 
nal obstruction by Abbott and Johnston (10), Wise 
(11), Abbott (12, 13), Wilson (14), Johnston (15), 
Lofstrom and Noer (IG), and others. The demon- 
stration of the practicability of this method for intu- 
bation of the lower reaches of the digestive tract is 
one of the most significant contributions made in the 
past decade to the study of gastro-enterology. Hitherto, 
much of the motor and secretory activity of the small 
intestine in man has been assumed from analogy to 
be similar to the behavior of the intestine of the dog, 
rabbit, cat and other laboratory mammals. The Sliller- 
Abbott tube affords a logical approach to the intestine, 

*Krom the Me<lical Clinic of thp Peter Bent Bricham Hospital and 
the Departments of Mcilicine nnd Bioloirical Chemistry, Hnn'ard 
Medical School, 


one with which many of the physiologic assumptions 
maj' be checked and extended in man. 

Owles (17, 18, 19) has made a careful study of the 
enzyme content and secretory activity of isolated 
portions of the small intestine by the use of a tube 
with two bags, which when inflated, closed off a 10-15 
centimeter segment. One lumen of the tube supplied 
the bags, another drained the segment between the 
bags and the third lumen opened above the upper bag. 
In such an isolated segment he demonstrated the 
presence of invertase, erepsin, lactase and lipase in 
significant amounts and traces of diastase. It seemed 
of interest to study enzyme concentrations in subjects 
having a mi.xture of all the juices of the upper intesti- 
nal tract rather than the unmixed juice of an isolated 
segment at a given level. Having this objective, the 
present report is concerned with the digestive activity 
of mixed secretions reaching the jejunum in a variety 
of subjects. 

METHOD OF STUDY 

In place of using an isolated segment, all digestive 
secretions from the mouth, stomach, liver, pancreas 
and intestine were allowed to accumulate above a 
single bag inflated in the jejunum. One opening 
of the triple-lumened tube extended below' the bag 
(enabling one to check against leakage of fluid past 
the bag), another lumen opened immediately above the 
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bnir. After the tube was passed into the stomach, the 
subject 'V.aa jdaced l)eliind a fluoroscopo and the Mor- 
penstern (20) maneuver used to facilitate the passage 
of the lead bucket and bap throuph the fir.-t portion 
of the duodenum and into the desccndinp sepment, if 
possible, Iiefore inflatinp. If the hap was inflated in 
the first sepment of the duodenum it occasion.ally re- 
mained there, delayinp passape into the jejunum for 
.an hour or so. The position of the tube was estim.ated 
both by the Icnpth swallowed and by the position of 
the metal lip in the fluoroscope. llccause of the sleeve- 
like accumulation of intestine above the inflated bap 
on an otherwise stationary tube, one cannot be sure of 
the exact level of collection of juice, but for the most 
part the obscnaalions were on specimens dr.awn from 
the upper or mid-jejunum (00-120 cm. from the teeth 
of the subject). When it w.as desirable to have the 
tube prepress down the intc.stine. it was found belter 
to maintain air at a con.stant volume in the bap rather 
than a constant pressure. 

Kstimations of two enzyme activities were made by 
the same methods ns employed by Owle.s (18) as 
follows ; 

Prolrnac; Two test tubes, 200 by 20 mm., were set 
up, each contnininp 10 cc. of 0.5c' pelatin, r> cc. of 
phosphate buffer (pH G.8) and O..') cc. toluene. To one 
tube was added 1 cc. unboiled intestinal juice; to the 
other 1 cc. of boiled intestinal juice as a control. The 
tubes were shaken and incubated for 2-1 hours at .'IS 

of Kilt ot Flew of 
Jwicc vs'fK flcl'vify 
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deprecs C. At the end of the dipc.ition the contents of 
o.ach tube were added to 7 cc. neutralized, -lO^j for- 
maldehyde for the Sorensen (formol) titration. The 
rcsult.s (after subtrnctinp the blank) were expre.ssiHl 
as milliprams of amino nitropen formed by 1 cc, of 
juice after 21 hours’ incubation. 

Amylasr; Ten tubes contnininp prnded amounts 
from 0.05 cc. to 0.50 cc. of jejunal juice were set up 
with O.G cc. of M/10 phosphate buffer (pH 0.8) and 
1.0 cc. of 0.2(7. .xtarch solution and made up to fl cc. 
with w.atcr. Additional tubes contnininp 0.0, 0.7, 0.8, 
0.0, 1.0 and 1.5 cc. of juice, re.spectivcly, were set up 
in the first estimation of each specimen to determine 
the ranpe of activity and necessary dilution of th'- 
juice for sub.=efjucnl checks. After incubation at 28 

.< t !>.•>« f.>i.-., 
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degrees C. for exactly 30 minutes, the achroniic point 
with iodine in the series of digestion tubes was re- 
corded. The results were expressed as cubic centi- 
meters of 0.1% starch solution digested by 1.0 cc. of 
juice. 

COLLECTION OF DATA 
Forty-nine observations were made on thirty indi- 
viduals. Eleven of this group wore normal men or 
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1 No. 

1 Subjects 

No. 

Observation* 

Normnl individuals 

n 

]& 

Acblorhyilria 

1 s 

12 

Resection 

I ^ 

R 

I’cptic tdcor 


' 8 

Cholecj-alectomy 

3 

3 

Ga3tro-enlero'‘tomy 

1 

2 

Sprue i 

1 

1 

Total ' 

30 1 

49 


I I 


women. Nineteen were patients with achlorhydria, 
peptic ulcer, or those having liad a cholecystectomy, 
gastric resection or gastro-entorostomy as indicated in 
Table A. The fasting rate of flow of the juice was 
irregular, varying both from sample to sample and 
from patient to patient. Observation.s on 31 samples 
indicated rates varying from 0.08 cc. to 4.0 cc. per 
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achlorhydria, peptic ulcer or following cholecystec- 
tomy, as compared to the group of apparently normal 
adults. 

A study was made of the eflect of various chemical 
and food solutions on intestinal enzymes. The obser- 
vations recorded in Charts 2 and 3 are from samples 
taken forty-five minutes after v'arious stimuli; the 
elapsed time was allowed so that the transport of 
water and electrolytes through the bowel wall might 
correct for the dilution effect. These stimuli %vere so- 
lutions of N/10 HCl, 5% JlgSO^, 10% iron and 
ammonium citrate, 2% gelatin, 1% starch and a 5% 
amino acid mi.xture,* each in 100 cc. volumes wdiich 
were placed through the tube directly into the jejunum 
above the inflated bag. The samples had approximately 
the same scatter of protcol.vtic and amylolytic activity 
as was present in fasting juice. 

In order to determine the dilution and the influence 
of abrupt chemical changes on enzj'me activity, we 
now carried out serial observations in individual 
subjects. One hundred cubic centimeters of water were 
introduced directly into the jejunum above the inflated 
bag. The latter was ke]it well-distended to prevent 
escape of the fluid to the iower tract. As seen in Chart 
4, the effect on both proteolytic and amylolytic ac- 
tivity was virtually the same. A definite decrease 
occur.s in 5-10 minute.s from which there is a return 
to normal in 15-20 minutes. 

The effect was detei-mincd of an isotonic solution 
of .sodium bicarbonate and of a tenth-normal solution 
of hydrochloric acid in 100 cc. amounts. (Charts 5 and 
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Chart 4 


minute, with a mean flow of 0.8 cc. per minute for the 
entire group. 

Enzyme activity of jejunal juice obtained in the 
manner described, with no stimulus other than the 
presence of the tube and bag, is designated in the 
graphs as "fasting." A wide variation in protein- 
splitting ability was noted: 1 to 6 mg. of amino 
nitrogen may be formed by 1 cc. of juice. (Chart 1) 
The fasting starch-splitting activity ranged from 180 
cc. to 3G00 cc. (an average of 44 obseiwations was 
lOGO cc.) of 0.1% solution of soluble starch digested 
by 1 cc. of jejunal juice in 30 minutes at 38 degrees C. 
These variations in enzyme titer bore no relation to 
the rate of flow. No significant difference in the 
enzyme titers of the first or subsequent specimens of 
juice was found in patients with gastric resection, 


G) Chart 5 shows that an isotonic solution of sodium 
bicarbonate essentially produced a diluting effect on 
protease with a return to normal in 15-20 minutes. It 
is interesting that the amylase appeared slightly more 
doprc.ssed and its normal activity did not return until 
after 40 or 50 minutes. Following hydrochloric acid 
instiliation the proteolytic activity in the jejunum re- 
turned to the original level after 30 to 40 minutes. 
(Chart G) Starch-splitting ability of jejunal juice is 
seriously interfered with by the dilute acid, more by 
its destructive action on amylase than by simple di- 
lution. However, 40 to 60 minutes after using hydro- 
chloric acid, good amylase activity is again present. 
The effect of introducing a 6% solution of amino acids 

♦Proflucl Vi27. fumWiod by Mend Johnson «nd Compnny. 
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was not siKnificant. This solution cxi-rtisi a clilutinr 
(IToct with hut slight delay in return of proteolytic 
and amylolytic activities. (Chart 7) 

A summary of the (-Ifect-s of the.-e solutions on 
enzyme content is piven in Chart 8. 

One-tenth normal hydrochloric acid when placed di- 
rectly into the jejunum caused a mild huniinp .•-en- 
.sation referred hy the patient to the upper alslomen. 
a marked increase in motor activity of the inte.stine 
on the balloon (noted on a water manometer), nausea 
and a momentary llushinp of the skin of the face and 
neck in one-third of the patients. Others had no 
awareness of the instilhition of dilute acid. All so- 


to 1 h- temovi-d from thi' hvtl of the jejunum, (aft'r 
correction for the wliime administ< risi i w..- u-u.nlly 
!'.(>u to ."ufi fc. in the cour.’-e of one iK.ur. Thu-, the 
.secretin elTfct of the arid in the hou,! «o ir.cn .a-e- 
the rati' of ilow that the total ameiint of (nr.'no- 
available sub-e'Hientl.v may be lo to L’o timt> th.'it in 
the fa-tinp juice under the rendition of tbo exptn- 
nieijt. 

nj.^-'CFS.^lO.V 

Our observations on tlie irrepularity f>f Slow <.f tie- 
fa.sTinp sjH-cimeiis confirm the jirevious rejsirt of Karr 
and Abbott (-1) wh.o found rates of tiow of 2 cc. or b -s 
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lutions were warmesi to body temperature before ad- 
ministnition. No patient received any .sensation below 
the level of the throat from the use of 100 cc. amount.s 
of water, I."f7- sodium hicarbonatc. or the mixture of 
amino acids. 

It was observixl that while no increase in rel.ativc 
enzyme concentration could lx* demonstrated, hjTier- 
tonic .solutions, or any concentration of hydrochloric 
acid tisixl was followed hy an increa.sed rate of flow 
of jejun.al juice (increase in total volume with the 
enzyme concentration approximately the satne). 
Foliowinp 100 cc. N 10 HCl the total volume of juice 


jier minute in -lo out of f>r» fa«tinp ,specim.en“ fnmi the 
small intestine and noted a marked tendency to inler- 
mittency even thouph an admixture of subsl-'uices 
from alKjve the site of collection w.as permitted. Miller 
and Karr (G) later rejiorted the rate of flow from 
norm.il suhjt-cts to he f’.O cc. or le.-s per hour for 17 
sample.s and iKf'Veen flO and 100 cc. per hour for l.'f 
sample.s. Durinp’ intubation, disten-ion of the hap 
stimulates fairly repularly the flow of inte.-iinal fluid 
in human .subject.'. Durinp any re.'tinp jK-riod with 
a con.'tant flow for a short inten-al, it •.v.i* found that 
additional di.'ten.rion of the hap resulte-d in increa.'ed 
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rate of flow of tlie .se^rment involved. This was noted 
by I^Iiller, Abbott and Karr (7) and Owle.s (17). 
These observations confirm the belief of surgeons that 
inte.stinal obstruction due to strangulation is a.sao- 
ciated with an increased flow of digestive juices. How- 
ever, they are not in harmony with the studies of 
Jlontgomery (21) on Thiry- Vella dogs in which he 
could not demonstrate hypersecretion of duodeno- 
jejunal loops with balloon distension. The reason for 
this diiTerence between Thiry-Vella loops and the 
normal human intestine is not apparent. We observed 
a marked variability in motility of the jejunum, not 
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(18). Animal experimentation suggests a tendency 
toward an increased enzyme content when rates of 
flow are slower (22). We were unable to determine 
such a correlation between the rate of flow and enzvme 
titer. 

Ihe most striking feature in our e.xperiments is the 
rapidity with which the intestinal contents become 
readjusted. The greate.st disturbance which we found 
was the depression of amylase activity after the intro- 
duction of hydrochloric acid. But even in this situ- 
ation, there was a return to normal within 40-45 
minute.s. In contrast to this, Owles (18, 19), was not 
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onlj' from individual to individual, but in the .same 
individual from day to day. Many factors nifccting the 
autonomic nervous system must influence the inte.sti- 
nal motility, although Miller and Karr (6) observed 
a more or less fixed rate of motility for the individual 
subject during intubation on separate days. Perhaps 
this diiTerence may be accounted for by a diiTerence 
in the subjects used. Wide variations of enzyme ac- 
tivity have been previously reported for both humans 
and dogs. This has been emphasized by Cajori (22) 
for Thir.v-Vella loops in dogs and by the work of 
others which has been carefully reviewed by Owles 


able to demonstrate an.v .such re-establishment in iso- 
lated loops. 

I'-urthermore, Owles noted a tendency to e.xhaustion 
of the enzymes in an isolated loop following prolonged 
stimulation (19). This was not noticed in our cases 
where the jejunum was not separated from the duo- 
denum. 

It is probable that these dilTerences may depend 
upon the fact that wo did not use a closed loop; 
thereby, permitting a greater mixing of secretions 
and more nearly approaching the normal conditions 
of the intestinal tract. It would seem probable that the 





:c\f, r). I). 
*»VnrK»^f3:. Jt'tO 


MrGKK ANii Kmo’-v— FACT f-np iNmxs-nsG MiCf-.-iUi.'; i\ nn .isjtM 


rcnrljuptmont.s arc facilitated l)y a free communication 
throurlioul tlie tract. If (•<iuili!)riiim is disturbed in 
a small area a rapid mij;inp of juices will aid in over- 
enminis’ this disturbance. Furthermore, if tlie itancre.as 
responded to the introduction of h.vdrochloric acid 
throuph the latter’.*? secretin efT<-ct. it is possible that 
fresh paiicre.atie am.vlase entered the jejunum after 
h.vdrochloric acid was neutralized in our eX[)‘'riment«. 
Such a mechanism could not inlluence the content.s of 
an isolated loop below the pancreas. 

Itosenth.'il (2.‘?) has .siippested that an inhibition of 
ade(iuat(; pancreatic diftc.stion h.v the increased amount 
of acid cominp from tra.stric li.vpersecretion ma.v e.\- 
plain .some of the digestive and metahnlic distiirhance.s 
in .such individuals. The results of our studie.s suppe.st 
that the duration of such an inhibition is prohahl.v too 
short to be of much importance. W'c have found that 
a shift in the clcctrolyle.s corrects for the pre.sence of 
hydrochloric acid in the jejunum with remarkable ef- 
ficiency in both normal and diseased .subjects. Thi.s 
ability of the intestinal tract to make readjustments 
can exidain the ah.scnce of clinical evidence of sip-nifi- 
cant interference with diKeslion after the use of larpc 
do.scs of alkalis, the paucit.v of disturbances in patient-s 
with achlorhydria or those with ahnormnlly hiirh .acid 
valuc.s. Thc.se findiiiK.s sutryost tiiat the disturb.ances 
occasionally noted in hyperchlorhydria and achlor- 


hjdria an* mote bkdy to Ji.an' a b.!-!- in tb'- ma 
U-b.aaior of tbe Vr.vel i.itb.ir tb.an in -iynif.s.-.nt or 
persistent chant'es t'f enr.'tni' arti*. ity sii’etidary '..i 
acid-ba>.e variation... 

CON(:!,l’.';iON.< 

1. The amylasi. and proti ase neitt nt ef tl.*' 
jejunum in normal .-ubju^t. and in pati'iit." with, p-ptir 
ulcer, achlorh.Mlria and th"*'* havinr had re-<ation or 
chohry.'ttctomy have b<.< n !nve..tir,itn! by intistitnd 
intubation. 

2. t^olntions of tnayinsium snipb.'ite. iron .and 
ammonium citrate, pel.atin. .starch, amino arid-, 
sodium hic.arboiiate and h.vdnyhloric acid had r.o 
demoiistrahle elTeet on the st.'ireh and prolein-. plitliiif 
ability of the jejunal jniee .-ifter an int* rval of tk 
minutes. 

tt. Serial observations showed an immediat*. de- 
crease of enzyme aetivit.v followed h.v a rapid return 
to a normal concentration of enzyme activity in the 
jejunum after the instillation of N, Iti hydriKdilorir 
acid. solution of amino acids, isotonic .solution of 
smliiim hiearhonate or di.stilled water. 

.1. No .sipnificant variations in the enrym*. content 
of the jejunal juice wa“ ob-ervi.d between th>. dilb'r- 
enl types of .subjects investigated. 
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Intubation Studies of the Human Small Intestine 
XX. The Diasnostic Significance of Motor Disturbances* 

»!/ 

FRANZ J. INGELFINGER, M.D.t 
and 

W. OSLER ABBOTT, 1I.D4 
i‘iiii.ADi;i.rmA. pknksyi.vania 


A ny lesion of the .small intestine, irre.spcctive of it.s 
- nature, is much like a mill dam in a stream. The 
current is held back above the involved area and ac- 
celerated immediately below it. These two processes, 
in re.spect to an intestinal le.sion, are reflected in the 
.symptomatology of the disorder, and under varying 
circumstances either may predominate. In its milder 
form, this obstructive syndrome may equally well re- 



Fig. 1. The recording apparatus. A. A tube uiui bnlioon 
in the intestine. B. Lower fluid reservoir. C. Upper c.ali- 
brated fluid reservoir. D. Spirometer-type volume re- 
corder. E. Calibration of the paper corresponding to that 
of the upper reservoir. X. The hydroslatic i)re.ssurc c.v- 
erted on the air in the balloon. 

suit from a persistent spasm, such as that reported 
near calcified me.senteric lymph nodes (Golden (1)) 
or from organic naiTowing, .such irn may be produced 
by a band of adhesions. The nature and modus 
operand! of these two forms of obstruction cannot, 
however, be properly appreciated by ordinary diag- 
nostic procedures. As an aid in the solution of this 
problem, Abbott and .lohnston (2) described the use 
of the Miller-Abbott (3) method of small intestinal 
intubixtion as a supplement to roentgenological inve.sti- 
gation, since by that combined procedure an opaque 
medium can be injected directly and its exact con- 

«rrom the Gnstro-Intcslinal Section (Kinfcj'-Thomns rounilntlon) of 
tho Mc<licnl Clinfc: Ho-pltnl of the University of renniyivnnin. 
tFclIow in Gnstro-Entcrolojr>% University of I’cnnsylvanin Me<i»cni 
School. 

}As«'ociatc in Mwlicinc ftnrl Smith, Kline nml rreneh Fellow in Gastro- 
Enterolnw, University of Pennsylvania Metlicnl SchooL 
Prcsentcil before the American Gastro-EnteroloKicnl Association at At- 
lantic City on June 10, 1040. 

4G8 


formation visualized at tbe site of the suspected lesion. 
This work was carried further in our clinic by Boon 
(4). In addition Abbott and .Jolin.ston (2) pointed out 
that a record of small intestinal mu.scular activity is 
of d/.'ignostic value. On the basis of kymographic 
rccord.s from tbe balloon on the end of the intestinal 
tube, Abbott, Zetzel and Glenn (.u) were able to de- 
scribe the characteristics of intestinal contractions in 
the presence of a liigh degree of obstruction. The 
pre.sent presentation covens an c.xtension of their 
study to tbe field of small intestinal disturbances in 
general, in an effort to analyze the motor activity of 
tiie bowel in all type.’* of patients who e.xhibit some 
phase of the obstructive syndrome. From this study, 
we believe tliat we have arrived at a clearer under- 
standing of tbe patbogene.sis of certain sm.nll inte.rti- 
nal .svmpfoms. 

METHOD 

Balloon systems have long been u.seii in recording in- 
te.slinal activity in animals, but it was Ganter (G) in 1921, 
who first applied the method to the normal intact human 
.subject. An improved technique was used by .Abbott and 
Pendergrass (7) and by Elsom, Glenn and Dro.ssncr (8) 
in their studie.s of drug cjrcct,'!. The latter procedure is 
al.so well suited to clinical use. .Air displaced from the 
balloon of a Millcr-.Abbolt intestinal apparatus i.s graphi- 
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C.C. DISPLACED/ WAVE 

Fip. 2. T/ic 7’ccordwf/ Fperd of the sitstcvi. 

caliy recorded by a spiroiiieter typo volume recorder (Fiff. 
1, A and D). The recorder and the condom balloon are 
each capable of holdin^r -10 cc. of air. To prevent peris- 
talsis from omptyinR* the balloon too readily, a hydrostatic 
unit (Fip. 1, B and C) is inserted into the system. This 
not only exerts a pressure equal to the difference in 
height of the fluid levels in the two bottles (Fig. 1, X), 
but also provides a damping effect which minimizes arti- 
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AIR SLOW NORMAL white male age- 28 

c c. cu. 



Fig. 3. Low normal activity. The record was made from 
a phlegmatic young paid subject ivho has never had di- 
gestive symptoms. 
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Fig. 4. Hirjh normal activity. This woman, a normal 
paid subject, invariably becomes nauseated and uncom- 
fortable as the day advances. 


facts due to breathing and to body movement. The sensi- 
tivity of the instrument, however, is adequate for record- 
ing intestinal movements (Fig. 2). If the upper vessel is 
calibrated, the volume of the balloon at any moment can 
be noted. 

SUBJECTS 

A total of 76 records was obtained on 64 subjects. While 
some of the records represent practically continuous 
tracings as the balloon passed from the duodenum to the 
colon, many were made from selected areas of the gut. 
Four of the subjects were normal individuals from whom 
ten tracings were made. Seventeen of the others were 
operated upon, while 22 of the remaining 43 were followed 
clinically for a period of at least 6 months. Routine 
roentgenological studies of the gastro-intestinal tract 


were made on all the patients. Other laboratory pio- 
cedures were carried out as indicated. 

PROCEDURE 

When the tip of the tube has traversed the dccscuiiding 
duodenum, the record is started and the balloon is inflated 
under a 25 cm. water pressure ci’eated in the hydro-static 
unit. Once under way, the tracing may be continued until 
the balloon has reached the colon, but this is rarely neces- 
sary. After the balloon has passed 2 feet beyond the duo- 
denum, an adequate impression of muscular activity i.s 
obtained if the passage of every alternate foot of tubing 
is recorded. A continuous record is indicated, however, if 
the patient experiences pain or the balloon is arrested. 
When recording is omitted, the patient should move about 
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Fig. 5. A correlation of intestinal activity ivith S waves on the rtcoio. FmIju.s 1 
and 2 were exposed at the corresponding points on the record. Fluoroscopy beiore and 
after the films showed that the S. waves indented the balloons (arrow.s) and 3 u•ogrl;^.&<.d 
caudad. I\Iost waves could be traced from the proximal end of the proximal balloon A 
to the distal end of the lower balloon B, but sometimes the waves appeared in the middle 
of the balloon or died out before reaching the distal end. None was seen to renniin 
stationary. 
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and preferably eat somethinfr, but during the test be must 
lie quietly. Suction should be applied to the gut lumen 
above the balloon if ho eats. When a balloon has not ad- 
vanced in 3 hour.s, a local lesion should bo su.spcctcd. 
Under such circumstances, the kymographic phase of the 
diagnostic intubation ends, and at that time the roentgen- 
ological phase of the procedure should begin with the in- 
jection of an opaque medium down the tube. Ordinarily 
by starting in the morning, the study is completed by late 
afternoon, though in ca.scs of depressed motility it has 
been necessary to rc-c,xaminc the patient the next morning 
to determine whether or not the balloon has entered the 
cecum. 

RESULTS 

The imture of the record obtained by thi.s method is 
shown in Fig.s. 3 and 4, in which the normal range of 
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minute, at times compressed the balloons throughout 
their entire length. Ordinarily both types continued 
.simullaneou.sly, though either might appear independ- 
ently tFig. 12). 

So many de.scriptive term.s have been used for in- 
testinal movements and so many .species differences 
among laboratory animals have been de.scribed that 
the terminology is confused. Although the small waves 
may be those de.scribed by Alvarez (9) as rhythmic 
myogenic contractions of an advancing type, and al- 
though the large ones may be due to peristalsis in the 
Bayliss and Starling (10) sense, we shall simply de- 
fine these w.'ives which arc characteristic of the" bal- 
loon technique as L (large) and S (small) wave.s. 

Figs. 3 and 4 show the typical tonus levels. From 



Fig. C. A correlation of inteotinal activitji with T, u-tn-ci! on the record. The three 
drawings of the balloons were traced from films exposed at the points indicated. While 
the L waves were slowly compre.«sing and releasing the entire length of both balloons 
in a wave that always involved the proximal balloon first, the small S waves could be 
seen superimposing narrow contractions on the surface of the generally compi-esscd 
balloons. 


sample tracings from the duodenum, jejunum, ileum 
and lower ileum of symptom-free subjects is pre- 
sented. The familiar pattern of a general tonu.s level 
and of two types of wave, one small and rapid, the 
other largo and slow, can bo seen as on any balloon 
record from animal or man. To correlate the waves 
with the inte.stinal activity producing them, the be- 
havior of two tandem balloons with radio-opaque walls 
was recorded while the subject was being fluoroscoped. 
Both types of wave were visualized as contractions 
which for the most part traveled caudad over both 
balloons in sequence. The small waves, coming at a 
rate of 5 to 9 per minute, produced narrow inden- 
tations; the large ones, often occupying one entire 


the duodenum to the ileum a fall in tonus occurred and 
was followed by a rise ns the terminal ileum was 
reached. Fifty-four unselected records reveal that, 
under the conditions of our technique, the duodenum 
permits an average balloon volume of 20 cc., the 
jejunum of 24.5 cc. and the ileum of 27 ec. In IS of 
the cases in which the terminal ileum was reached, the 
average balloon content was 19 cc. 

The S waves, the L waves and the tonus level com- 
bine to form the pattern of the record. In the duo- 
denum, large nrhythmic L waves were common and 
the amplitude of the S waves was larger than in other 
regions. Neither periods of atony, nor spasm lasting 
more than one minute nor large fluctuations of tone 
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Fig. 7. Intestinal pattern associated with very rapid 
motility. 

involving more than one-half of the balloon volume 
appeared in the symptom-free subject. In the jejunum, 
S waves were still prominent, but the L waves de- 
creased in number as well as in size. In the ileum, 
the pattern was characterized by small S waves ti-avel- 
ing along a straight or slowly undulating line. In the 
terminal ileum, the pattern approached that of the 
duodenum, but the excursions in balloon volume were 
usually less. 

The resultant effect of the peristaltic waves and of 
the tone determined the rate at which the tube moved 
down the intestine. With few exceptions duodenal 
passage was effected in less than 5 minutes. In the 
average patient the jejunum was traversed in 2 hours, 
while from 3 to 6 hours were necessary to pass 


*1" DUODENAL ILEUS aob o «ce-27 c (Taoc-sa 
cc * cu 



Fig. 8. Records of chronic duodenal ileus. The pattern 
associated with a tendency for contents to pool in the right 
side of the duodenum in the absence of an anatomical ob- 
struction is shown in two patients. In one the disappear- 
ance of the hypertonic state to the left of the mid-line is 
shown in the tracing taken 3 months later. 

through the ileum. Of the 29 records in which a duo- 
denum-to-cecum time could be measured, 18 took bc- 
tw'een 4 and 9 hours. 

The presence of gastro-intestinal symptoms was 
associated vith deviations from the normal pattern. 
Even the nausea and distress which some sensitive 
persons experience during intubation tvere often ac- 
companied by L waves of a type seen in the ileum 
record of Fig. 4. Though not the case in this particu- 
lar instance, such symptoms w'ere usually associated 
with a slow motility. Rapid motility, with duodenum- 



Fig. 9. Roentgenologic appearance of chronic duodenal ileus. Film of the duodenum 
from which (Fig. 8-A) was made. 
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cecum times of less than *1 hours, lias been seen only 
in patients with pronounced symptoms. The fa.stcsl 
was 2 hours and 20 minutes, recorded from a man 
with asthma, food allerpy, a liealed duodenal ulcer and 
unidentified calcifications in the abdomen. His IraciUB 
(Fig. 7) shows large S waves and freciuont L wave.s 
on a low tonus level. A marked rise in tonus occurred 
in the terminal ileum. Rajiid passage has twice been 
noted in patients suffering from renal calculi. 

Exemplifying another disorder, probably of func- 
tional origin, are the records in Fig. 8 obtained from 
two cases of chronic duodenal ileus, which in both 
instances was fiart of a more widespread di.sorder. 
II. F., a woman of 27, had been an invalid for l.fi year.s, 
had twice been operated upon under the diagnoses of 
tuberculous peritonitis and intestinal adhesions, hut 
was admitted to our ho.‘;))itat unimproved and in an 
advanced state of cachexia. .Anorexia, nausea and 



Fig. 10. Ilocntgrvnfiraiiis of o purtiolUj ohstructrti frit'" 
giving of bariuni sulphate meals by mouth. 

vomiting were marked when the record shown in Fig. 
8-A was obtained. A roentgenogram (Fig. 11) con- 
firmed the impression of duodenal ileus. After 2 
months of systematic encouragement, cxerci.se and a 
high vitamin diet, a gradual abatement of her 
symptoms and a return of api)etitc occurred with a 
change in duodenal function as indicated in Fig. 8-B. 
The second patient (Fig. 8-C), a man of 24, was ad- 
mitted with the same .symptoms after 8 years of semi- 
invalidism and two ineffective ahdomin.al operations. 

In the case of R. F. in particular, the abnormalities 
were by no means confined to the duodenum, wide 
fluctuations of tonus and wave effect being apparent 
throughout. 

Jlost important, however, because of their possible 
prognostic significance were the records showing de- 
lay or arrest of progress. Actual organic partial ob- 
struction was present in N. G., a man of G7, admitted 


with dense peritoneal adhesions in the left lower 
quadrant of the abdomen, the result of a former trau- 
matic perforation of the bowel. Though able to adjust 
himself fairly well, he suffered intermittently from 
colicky pain and distension (Fig. 10). Following his 
death a year later from unrelated causes, an autop.sy 
confirmed the. diagnosis. A b.alloon tracing (Fig. 11) 
showed exaggerated jejunal activity followed by a 
progressive fall in tone as the balloon approached the 
narrowed area. As the diameter of the gut enlarged, 
the amplitude of the L wave.s increased and the S 
waves disappeared, while just above the ob.structed 
area, all evidence of muscular activity was absent. 

Arrest of the balloon from spasm also occurs. E. R., 
a middle-ageil woman with g.all stones, exhibited such 
a condition (Fig. 12-A), the L waves suggesting an 
obstruction but the gut lumen maintaining its usual 



r.tinr. The nppcar.or.ee on two different occasions after the 

caliber. At ojieration no organic lesion of the intestine 
was found. The recoKl of D. S., a woman whose 
nppemii.x had boon removed for chronic right lower 
quadrant pain without subsequent improvement, sug- 
gc.stcd ob.slruction (Fig. 12-B) wlicn the balloon was 
temporarily arre.stod in the terminal ileum. Here too 
the tonu.s remained normal, and the S wavc.s remained 
prominent on (ho tracing. A barium suspension 
injected into the gut lumen w,as observed to flow 
promptly into the cecum without regurgitation (Fig. 
13). Finally V. E.. partially obstructed at the recto- 
•sigmoid by dense adhesions, showed a normal ilc.al 
record (Fig. 12-C) which changed to an abnormal 
p.attcrn when a milk and molasses enema began to 
elicit low abdominal pain. Similar ileal tracings 
showing smooth, large L wavc.s on a rather average 
tonus level were observed to occur near calcified 
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Fig. 11. A tracing of partial intestinal obstruction. The 
falling tonus, disappearance of S waves and the increasing 
amplitude of the L waves as the lesion is approached are 
clear cut. The fading out of activity in the “decompen- 
sated” gut immediately proximal to the partial obstruction 
is also seen. 


mesenteric lymph nodes and in the presence of dis- 
eased or disfunctioning gynecological organs. 

DISCUSSION 

Since a i;ecord of intestinal activity deals with con- 
tractions and tonus and with the resultant motility of 
the contents, interpretation must depend on the inter- 
relation of these factors. This is more apparent when 
we recall that tonus as tve use the term means in- 
testinal caliber. Peristalsis in a tightly contracted gut 
cannot move the contents for lack of “diastolic” re- 
laxation between waves or, in other words, because 
the waves are necessarily of low amplitude. To gain 
amplitude and in turn motility, a certain degree of 
widening between waves must occur. When, on the 
other hand, the optimal degree of dilatation for 
-maximal motility of contents per wave has been ex- 
ceeded, the efficiency of peristalsis is diminished, 
probably due to “leakage” orad past the advancing 
wave, as suggested by Brinton (11) in 1859. Finally, 
-a degree of distension is reached w'hich precludes peri- 
stalsis altogether. If the interdependence of these 
three factors is realized, hypermotility, as evidenced 
in Fig. 7, is seen to depend not only on the active wave 
pattern but also on the generally low tonus. The same 
explanation is applicable to diseases like sprue, in 
which diarrhea may occur in association wdth marked 
relaxation of the gut. 

In the patients with generalized intestinal hyper- 
motility and in patients such as the ones from whom 
tracings 8-A and 8-C were taken, in whom hypo- 
motility occurs in association with abnormal tonal 
fluctuations and a deranged wave pattern throughout 
the small bowel, the records help to clarify the symp- 
toms and the part played by the digestive tract in 
their production. 

The chief clinical importance of recording the ab- 
normalities of the small intestine lies, however, in 
distinguishing a local lesion from a generalized and 
systemic disorder. The characteristic effect of the local 
lesion is the obstructive pattern. In its milder form 


this consists of the gradual disappearance of the S 
waves and the emergence of large, smooth L waves 
which may cause the patient pain. If the obstruction 
persists, the gut lumen dilates and on the record the 
tonus falls as the balloon approaches the lesion, while 
the L waves become even larger but finally disappear 
as muscular activity wanes. The obstructive pattern, 
especially its mild form, appears t>*pically in any area 
where progress of the balloon is halted, even during 
the transient arrest which may occur at an angulation 
of the gut in a patient who remains too immobile 
during the test. Though any local disturbance, whether 
a normal angulation, a spasm or an organic occlusion, 
may produce the obstructive pattern, the duration of 
the arrest, the size of the L waves and the changes in 
tonus level are proportional to the severity of the 
lesion. 

The data obtained from the records has the follow- 
ing diagnostic significance: Firstly, if the balloon 
eniers the cecum in 9 hours or less, an organic lesion 
of the small intestine is, in our experience, ruled out. 
If the tracing is normal, it makes this negative evi- 
dence more conclusive. Secondly, an abnormal pattern 
throughout the gut indicates a generalized disorder. 
Thirdly, if in the presence of an obstructive pattern 
the tube is arrested for more than 3 hours in spite of 
the patient s eating and moving about, the cause is 
more likeiy to be organic than spastic. Further evi- 
dence in lavor of a mechanicai block is adduefed oy me 
appearance of the complete obstructive pattern. 

The criteria by which a local lesion is identified are 
most clear-cut in advanced cases that may be diag- 
nosed by less arduous means; while in tne cases oi a 
iinnimai lesion in which other diagnostic measures 
tail, the changes in the tracing are also less decisive. 
iNevercheles.s, the combined results of a diagnostic 
intubation (c.g. the determination of arrest in the 
balloon's progress, the visualization of the area in 
which the arrest occurs by the local injection of an 
opaque medium and the picture of the muscular re- 
action of the gut as indicated on the kymograph) offer 
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Fig. 12. Tracings from the ileum. A. An obstruction- 
like pattern without falling tonus, due to a functional dif^ 
turbance in a woman with gall stones. B. Spasm of the 
terminal ileum. C. The ileum unaffected by a partial ob- 
struction of the low colon. D. The same ileal area after 
irritation of the colon. 
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evidence which m.ny be of preat help in arrivinp at 
the proper diapiiosis. 

As a diagnostic test, this method is limited in its 
applieabilitj' to a small group of patients: (1) those 
who because of suspected intestinal obstruction should • 
not ingest a barium sulphate meal; (2) those who bj' 
gastro-intesHnal roentgenography arc shown to ha\^ 
a disturbed small intestinal picture without clearly 
diagnostic findings and tS) those who suffer from 
persistent abdominal symptoms which other methods, 
fail to clarify. 

CONCLUSIONS 

On the basis of 76 kymographic records of intesti- 
nal activity obtained by intestinal intubation from 64 
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well-controlled .subjects, including both normal indi- 
viduals and patients, the following conclusions seem 
justified : 

\ 1. That such a diagnostic study is practical. 

""2. That three types of obsmwations can, be made: 
(a) on the caliber- of the smTill bo^yel, (b) oa the 
pattern of its large and smidl w.ave.s'and (c) on the 
motility of its contents. . • 

*^3. That such obseiwations offer in many othenvise 
obscure cases objective data for an opinion as to the 
existence of a functional or organic basis for intesti- 
nal symptoms and as to the existence of a local or 
general small bowel involvement. 



Fig. 13. Roentgenogram of the terminal ileum. A barium sulphate suspension in- 
jected doiTO the tube immediately after the taking of Fig. 12-B is seen to flow immedi- 
ately into the colon without regurgitation up the ileum. 
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Roentgenologic Diagnosis of Diseases of the Small Intestine"^ 


By 

B. R. KIRKLIN, M.D.f 
and 

HARRY ai. WEBER, M.D.f 

ROCHESTER. MINNESOTA 


F or more than twenty years examination with the 
roentgen ray has been an established and extra- 
ordinarily efficient method of diagnosing diseases of 
the esophagus, stomach, duodenum and colon, but 
during most of this period the small bowel beyond the 
duodenum seldom was subjected to thorough and 
systematic investigation. For the neglect of this field 
there seemed to be good and sufficient reasons; dis- 
eases of the jejunum and ileum are relatively rare, 
complete examination of the small bowel is time-con- 


to identify many of them with precision. It is scarcely 
to be doubted that progress will continue and that 
eventually roentgenologic examination of the small 
bowel will become as diagnostically reliable as that of 
the stomach and colon. 

A standardized technic of examination can hardly 
be prescribed, for examiners are likely to differ as to 
details, but one that has proved most satisfactory at 
The Jlayo Clinic is as follows; The patient appears 
for e.xamination in the morning after fasting over- 
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Fig. 1. Left, coils of lowermost ileum, the cecum, ascending colon and the hepatic 
flexure as seen with the opaque meal; right, the same segments as seen with the 
opaque enema. 


Burning, and diagnostic interpretation is rather diffi- 
cult. Nevertheless, low incidence of disease in certain 
parts is not a valid excuse for failing to search for it, 
however difficult examination and diagnosis may be. 
Accordingly, in recent years the small bowel has been 
an object of more persevering study, and patient in- 
vestigators have found it possible not only to disclose 
lesions that had hitherto escaped recognition but also 

*Rcad before the Forty-Third Annual MeetinK of the American Gastro- 
Enterolocical Association, Atlantic City. New Jersey. June 10 and 
11. 1940. 

tSection on Roentsenolocy. The hiayo Clinic. 


night. First a brief roentgenoscopic inspection is made 
in order to ascertain whether there are any signs of 
intestinal obstruction, for marked stenosis contra- 
indicates administration of bariumized media. It is 
assumed also that the clinician is well aware of this 
contraindication and will co-operate with the radiolo- 
gist in respecting it. 

If no indications of obstruction are seen, the patient 
is required to drink 8 oz. (240 cc.) of a suspension of 
equal parts by volume of barium sulfate and water. 
After the usual inspection of the stomach and duo- 

475 
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denum the examiner tries by manipulation to force as 
much as possible of the suspension through the pylorus 
in order to obtain a more or less continuous column 
of the opaque medium. The length of the column will 
be limited according to the amount that the bowel will 
receive during the few minutes allotted to the session, 
but in its progress the mass, notwithstanding its 
tendency to become segmented, will ex-hibit the duo- 
denum and upper coils of jejunum satisfactorily. Then 
the patient rests for a time, lying on his right side to 
favor further evacuation of the stomach. Roentgeno- 
scopic inspection is repeated after ten or fifteen 
minutes, at which time a lower series of coils are likely 
to be depicted, and periodic examinations with rests 
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lated for inspection. They should be studied both be- 
fore and after the enema is evacuated from the colon 
(Fig. 1). It should be unnecessary to say that exami- 
nation of the small bowel is essentially a roentgeno- 
scopic procedure, but roentgenograms often are de- 
sirable for permanent record or for leisurely study of 
petty or indefinite manifestations observed on the 
screen. 

Important normal characteristics of the small bowel 
are its mobility and flexibility on manipulation, its 
distensibility by an advancing column of opaque 
medium, uniform caliber of any barium-filled segment, 
and smooth regularity of the luminal border, except 
for indentations produced by peristaltic contractions. 



Fig. 2. Left, large diverticulum at the junction of the second and third portions 
of the duodenum (arrow) ; right, the same diverticulum twenty-four hours later. Mean- 
time the patient had taken 2 oz. (GO cc.) of castor oil. The diverticulum contains a 
large residue of barium sulfate, gas and fluid. The roentgenogram was made after 
evacuation of the opaque enema. 


betw’cen are continued until the stomach is practically 
empty. 

At this stage fortvard movement of the suspension 
lags, and to stimulate activity the patient is instructed 
to eat breakfast of the kind to which he is accustomed. 
This renews functional activity and promotes the 
prime object of the technic which is to exhibit well 
filled coils successively throughout the bowel. After 
breakfast periodic inspections again are made until 
the barium enters the large bowel. 

As a rule, inspection of the lower loops of ileum is 
hampered by their tendency to descend into the pelvis 
where they mingle together and are not accessible to 
manipulation and separation for individual scrutiny. 
Study of this part of the bowel is best effected by filling 
it retrogradely during examination of the colon with 
the opaque enema. By this procedure the terminal coils 
of ileum are kept out of the pelvis and can be manipu- 


These contractions and other mixing movements tend 
to divide and subdivide the column of barium until it 
is broken up into detached flecks and the technic is 
designed to obtain complete filling of loops in order to 
depict luminal contours. 

When made visible by a thin coating of the suspen- 
sion, the internal relief, produced by the valvulae 
conniventes and delicate grooves and ridges of mucosa 
I’csulting from tonic contraction of the muscularis 
mucosae, varies widely in emphasis and design, not 
only in different persons but in the same person at 
different times. It will be remembered that the valvu- 
lae conniventes begin in the second portion of the 
duodenum, are large and numerous from that point 
on through the upper half of the jejunum, diminish 
from there to the middle of the ileum and almost 
disappear in the lower segments of the ileum. Normal 
patterns formed by the valvulae and finer mucosal 
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Fig. 3. Above, large Meckel’s diverticulum (arrow) ; 
below, diagrammatic representation of the roentgenologic 
findings in the same case. 


folds are so diverse that detailed description would be 
impracticable, but the existence of a definite pattern 
with repetitive designs is strong evidence that the in- 
ternal relief of the segment under observation is 
normal. Wide latitude should be allowed in adjudging 
normal motility of the small bow'el, for in apparently 
normal persons the suspension of barium may reach 
the cecum as eaidy as forty-five minutes after leaving 
the stomach or as late as four or five hours after. 

In the small boivel, as in other divisions of the ali- 
mentary canal, disease is manifested variously by de- 
formity of the lumen, alternation of its caliber, stiffen- 
ing of affected segments, signs of obstruction and 
changes in the internal relief. Irregularity, narrowing 
and broadening of the lumen are demonstrable in 
filled loops. Obstruction is shown by local accumu- 
lation of the suspension and dilatation of the bowel 
above the point of stenosis. Pathologic changes are 
evidenced also by disorder or effacement of the 
mucosal pattern. The character, extent, distribution, 
singleness or multiplicity and varj-ing combinations 
of these signs enable diagnostic interpretations to be 
made. 


Diverticula are of common occurrence in the duo- 
denum, especially in the vicinity of the ampulla of 
Vater. When filled with barium the bulbous .saccu- 
lations arc readily demonstrable and .scarcely mi.s- 
takable. It is doubtful whether they ever give ri.se to 
symptoms or have any clinical significance, although 
the possibility that large filled diverticula may pro- 
duce obstruction by pressure or that ulceration may 
result from prolonged retention cannot be excluded 
(Fig. 2). Diverticula of the jejunum are not often 
encountered. When present they are likely to be large 
and multiple. Filled sacs are easily recognizable and 
they may retain barium after the affected segment of 
bowel is empty. Ordinary diverticula of the ileum arc 
rarest of all and usually small. 

Meckel’s diverticula are relatively common, for sta- 
tistics indicate that they are found in 2 per cent of all 
persons, with a preponderance of 2 to 1 in males. This 
variety of diverticulum occurs only in the terminal 150 
cm. of ileum and more often in the terminal <15 cm. 
The sacs vary widely in shape, position and size. Often 
they are small, but in one recorded instance the di- 
verticulum was GG cm. long. In many instances, 
perhaps a majority, Meckel’s diverticulum is practi- 
cally symptomless, but in other cases intestinal ob- 
struction or hemorrhage may occur. A definite roent- 
genologic diagnosis of the condition can hardly be 
made without demonstration of the sac and its com- 
munication with the ileum by visualization with the 
opaque medium. So seldom has this been accomplished 



Fig. 4. Obstructing annular carcinoma of the second 
portion of the duodenum (arrow). This illustrates the 
classic roentgenologic sj-ndrome of intestinal carcinoma. 
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Fig. 5. Intussuscepting annular carcinoma low in the 
jejunum. Marked seconclar.v dilatation of the intestine 
above the lesion. 


that few pre-operative diagnose.s, apparently loss than 
a dozen, have been reported. However, oven when con- 
clusive evidence is lacking or not observed, there may 
be inflammatory narrowing of the ileum from ex- 
tension of diverticulitis. If the narrowing is short it 
is likely to be attributed to an annular tumor; if long, 
to a hyperplastic ileitis alone (Fig. 3). But localized 
narrowing in the lower portion of the ileum, without 
other manifest abnormalities, should at least be con- 
sidered as potentially due to Meckel's diverticulum, 
and thus the roentgenologic data may contribute sub- 
stantially to a final correlated diagnosis. 

New growths, whetlier benign or malignant, occur 
less often in the small bowel than in any other division 
of the alimentary canal. Their principal roentgenolo- 
gic manifestations, like those of new growths else- 
where in the canal, include localized deformity of the 
lumen, a palpable tumor corresponding to the deform- 
ity, obliteration of mucosal markings at the site of 
the neoplasm, and signs of obstruction (Fig. 4). This, 
of course, is a dogmatic summary, for the signs vary 
as to their presence, combination and emphasis, and 
they are seldom complete and typical in a given case. 
Since ulceration of varying degree is a common 
characteristic of new growths, their gross appearance 
depends- On the ratio between ulceration and tume- 
faction. Predominantly tumefactive lesions intrude 
into the lumen and produce corresponding defects in 
the shadow of the opaque medium; predominantly 
ulcerative lesions appear as marginal projections of 
the shadow. The palpability of a growth depends to 
some extent on the amount of tumefaction, but most 
of the small bowel is so readily accessible to palpation 
that even the extensively ulcerated growths can be 
felt. Destruction of mucosal markings in the area of 
the tumor is common, although the markings over 


intramural growths may be preserved for a time. , ' 

Definite signs of obstruction, such as arrest of the 
medium and dilatation of the bowel above the point of 
stenosis, are seldom present, for as a rule only en- 
circling grondhs that are not deeply ulcerated are 
capable of markedly obstructing the liquid intestinal 
content. Occasionally, however, any variety of tumor 
may give rise to intussusception and consequent ob- 
struction (Fig. 5). 

Benign new growths are exceedingly rare. IMore 
often they are single and, when multiple, not numer- 
ous. Usually they are small, pedunculated and not 
evidently obstructive. They are not subject to deep 
ulceration and thus the shadow-defects representing 
them are likely to be smoothly ovoid. Intramural 
myomas exhibit themselves as hemispherical shadow- 
defects, and the intramural situation of these tumors 
is apparent on palpation. 

The extreme rarity of primary carcinoma of the 
duodenum is well known', but the disease is less rare 
in other parts of the small bowel. In most instances 
.scirrhous carcinoma is rather easily disclosed and 
identified, for usually it encircleis the bowel, ulceration 
is only superficial, the resulting shadow-defect is 
smooth and concentric, a corresponding mass can be 
felt, obstruction is evident, and the entire picture will 
scarcely be mistaken for that of any other lesion. Jlost 
of the malignant neoplasms of the small bowel, how- 
ever, are soft mucoid carcinomas. WTien first dis- 



Fig. G. A stage in the examination of the small intcstine 
illustrating a small, well-circumscribed area of ulceration 
(arrow) in the second portion of the duodenum associated 
with a sharply defined mass located by the examiner in 
the wall of the duodenum and for the most part in the 
submucous structures. At operation the lesion proved to 
he a leiomyoma. 
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covered they usually have sloughed so extensively that 
only a crateriform or deeply pitted base remains. The 
remnant of the tumor may or may not be palpable, 
and, almost without exception, signs of obstruction 
are lacking. If, despite sloughing, a considerable 
portion of the tumor remains, the diagnosis will be 
fairly obvious, but if the carcinoma has been destroyed 
to its base tuberculous or non-specific enteritis may 
have to be considered in the differential diagnosis. The 
fact that carcinoma commonly is limited to a short 
segment of bowel, whereas enteritis tends to affect 
relatively long segments, may aid in making the dis- 
tinction. 

Although sarcomas occur much less often than 
carcinomas, they constitute a substantial percentage of 
the malignant new growths. Jlost of those we have 
encountered at the clinic proved to be leiomyo- 


manifcstations comprise mural thickening, dc.struction 
of the mucosal relief and narrowing and shortening 
of the affected segment. 

Thus, any attempt at roentgenologic distinction of 
one type from the other might seem hopeless. But, 
unless the picture is obscured by abscesses and fistulas, 
in which event efforts to make a differential diagnosis 
will almost certainly fail, the roentgenologic signs 
are often rather distinctive. In typical instances of 
tuberculous enteritis the luminal contour is roughly 
and irregularly corrugated. On the other hand, in 
tj-pical instances of chronic nontuberculous enteritis 
the luminal contour, like that resulting from chronic 
ulcerative colitis, is smooth, and the narrowing is 
uniform (Fig. 7). In any case, however, final diag- 
nosis should not be made until the presence or absence 
of tuberculous foci elsewhere has been determined. If 



Fig. 7. Left, nontuberculous ileitis; right, tuberculous ileitis. The smooth contours 
of the nontuberculous form may be compared with the roughly corrugated, irregular 
narrowing produced by the tuberculous form. 


sarcomas, and their roentgenologic appearance was 
similar to that of simple intramural myomas (Fig. 6). 

Although chronic inflammatory disease of the small 
bowel may be caused by any of various micro-organ- 
isms or parasites, only tuberculous enteritis and enter- 
itis of undetermined origin occur sufficiently often to 
be of practical interest. The symptoms, morbid anato- 
my and roentgenologic manifestations of these af- 
fections are so nearly alike that differential diagnosis 
is usually difficult and often impossible. Pathologically, 
both diseases are characterized by hyperplasia, ulcer- 
ation and cicatrization in varying proportions, and 
abscesses and fistulas may complicate either variety. 
Either disease may be restricted to the small bowel, 
notwithstanding the fact that tuberculosis usually 
affects both small bowel and colon. It is not strange, 
therefore, that the two diseases can seldom be dis- 
tinguished from each other by macroscopic inspection 
of affected tissues. In both types the roentgenologic 


active pulmonary tuberculosis is found, the enteritis 
also is likely to be tuberculous. The existence of calci- 
fied mesenteric lymph nodes is suggestive that a case 
of enteritis is tuberculous. Results of tuberculin tests 
and examination of stools for tubercle bacilli may be 
helpful or decisive. 

In certain nutritional deficiency .states, such as 
pellagra, nontropical sprue, celiac disease in children, 
chronic alcoholism and pancreatic insufficiency, alter- 
ations in the roentgenologic appearance of the small 
bowel are often observed. These ch.inges, though not 
identical in all the conditions named, are so nearly 
alike that reliable differential criteria have not as yet 
been established. Progress of the opaque medium 
through the bowel is markedl.v slowed, peristalsis is 
sluggish, the intestinal contents divide and subdivide 
irregularl.v, the mucosal relief may be either subdued 
or e.xaggerated, and contours of filled loops may be 
unusually smooth at one time and unusually rough at 
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another. A striking feature is the eccentric distribu- 
tion of the medium, which forms dense accumulations 
in some of the intestinal loops and is diffusely dis- 



Fig. 8. Well-circumscribed .area of ulceration in the 
second portion of the duodenum (arrow) produced by 
carcinoma of the head of the pancreas. 


persed in other segments of the bowel. It is note- 
worthy that the intensity of all these signs is in direct 
ratio to the intensity of the clinical manifestations. 

Involvement of the small bowel by disease origi- 
nating in adjacent structures is relatively common. 
New growths, especially those of the pancreas, mesen- 
tery or pelvic organs, sometimes invade the bowel di- 
rectly or produce mucosal ulceration by pressure, and 
inflammatory,afrections, such as diverticulitis of the 
colon and salpingitis, sometimes implicate the intes- 
tine and deform its lumen (Fig. 8). Often it is diffi- 
cult to distinguish extrinsic from intrinsic lesions, but 
when the process has arisen outside the bowel, the in- 
testinal mucosa with its characteristic markings is 
likely to be preserved, and even when mucosal ulcer- 
ation has ensued the extent of de.struction is not likely 
to be proportionate to the size of the lesion as re- 
vealed by palpation. 

From this summarj’ it will be evident that the 
roentgenologic differential diagnosis of lesions of the 
small bowel is not yet as accurate as that of lesions of 
the stomach and colon, and that an unusual amount of 
consideration must be plvcn to clinical data in arriving 
at a final opinion. This can be accounted for, not only 
by the difficulty of .satisfactorily examining the long 
and slender bowel, but also by the fact that the e.x- 
perience of individual examiners is still relatively 
scant. It is highly probable that an enlargement of 
their experience, by more frequent demands for this 
examination, will result in the discovery and specific 
identification of many lesions of the small bowel that 
are now eluding diagnosis. 


Changes in the Small Intestine Associated With Deficiency Disease 

By 

THOMAS T. MACKIE, M.D. 
and 

MOORE A. MILLS, M.D. 


A bnormalities of the small intestine demon- 
. strable by X-ray indicative of functional rather 
than organic change were first reported by one of us 
(1) and by Snell and Camp (2). These were observed 
in cases of idiopathic steatorrhoea, or non-tropical 
sprue. Subsequently we noted similar changes in a 
group of cases of chronic ulcerative colitis complicated 
by deficiency disease (3) and in tropical sprue (4). 

These abnormalities are constantly present in cases 
presenting the clinical phenomena of advanced de- 
ficiency disease. In milder cases the parallelism is not 
exact. In sprue it was noted that the intensity and 
the extent of the changes varied directly with the 
severity of the disease (4, 5) and that regression oc- 
curred under adequate specific therapy. Likewise in 
the cases of chronic ulcerative colitis roentgenologic 
examination proved to be of some prognostic value in 
that it afforded an indication of the efficacy of treat- 
ment directed against the deficiency state. 

The changes are characteristic. They are most 
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commonly demonstrable in the duodenum and the 
jejunum but may be evident throughout the entire 
length of the small intestine. The mucosal markings 
are coarser than normal. There is striking variation 
in the contour and size of the lumen and abnormal 
collections of gas may be present. The normal motor 
activity is disturbed, frequently producing a seg- 
mented distribution of the barium in dilated and iso- 
lated coils. The opaque meal usually passes through 
the jejunum slowly and irregularly. The filled areas 
show no evidence of peristalsis. At times all of the 
barium which has left the stomach is collected in a 
localized segment while the remainder of the jejunum 
and the duodenum are empty. Gastric emptying is 
irregular corresponding apparently to the delay in the 
forward progress of the opaque meal through the 
small intestine. Although the rate of passage of the 
barium through the small intestine is subject to wide 
variation, the forward progress of the opaque meal is 
not more rapid than normal. A twenty-four hour 
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residue in the cecum and ascending colon is not un- 
common. 

The association of these changes with clinically 
obvious deficiency disease complicating ulcerative co- 
litis, and their invariable presence in active sprue 
strongly suggest that they contribute to the deficiency 
state by interference with absorption, and thus tend 
to produce a vicious ascending spiral. There is signifi- 
cant evidence to support this concept. Defective ab- 
sorption from the intestine has been proven in sprue. 
Examination of the feces reveals a large excess of 
fatty acids. Large amounts of liver extract given by 
mouth are frequently ineffective, whereas parenteral 
administration of much smaller amounts of the same 
preparation is followed by dramatic improvement (6) . 
There is an abnormally small rise of blood sugar 
following the ingestion of glucose by mouth (7). After 
intravenous administration, however, a normal blood 
sugar curve is obtained. Direct measurement of the 
rate of glucose absorption from the small intestine 
using an occluding balloon apparatus has demon- 
strated a reduced rate of absorption (8). 

There is similar evidence to indicate that defective 
absorption constitutes the conditioning factor in the 
development of deficiency disease associated with 
chronic ulcerative colitis. This complication occurs in 
a considerable proportion of cases (9). It has been 
observed to develop in the course of hospitalization 
and despite sufficient and adequate diet. Direct 
measurement of glucose absorption in this disease has 
likewise revealed a definite absorption defect (8). 

Clinical and e.xperimental evidence indicates that 
the factor of defective absorption is operative in other 
types of deficiency. The resistance of certain cases of 
pernicious anemia to oral liver extract therapy is 
suggestive. Impaired absorption of glucose from the 
intestine has been demonstrated in untreated per- 
nicious anemia, and in alcoholic polyneuritis compli- 
cated by pellagra. Adequate treatment was followed 
by restoration of the absorption rate to normal (8). 
It has likewise been shown that the absorption of 
potassium iodide may be greatly delayed in deficiency 
states (10). 

The mechanism responsible for the roentgenologic 
changes in the small intestine observed in the mixed 
deficiency states and in sprue has not been demon- 
strated. Microscopic examination of material obtained 
from a limited number of cases has revealed no sig- 
nificant anatomic change. One of us (3), however, 
has previously suggested that they may represent 
some degree of edema of the mucosa, together with 
functional impairment of motor activity and of tonus 
of the intestinal musculature. Jones (11) has shown 
that free fluid accumulates in the serous cavities, and 
a striking increase in the water content of the viscera 
occurs when animals are subjected to varying degrees 
of protein starvation. He points out that such changes 
imply marked alteration of tissue physiology which 
are inconsistent with normal function. Barden and 
his associates (12) have shown that reduction in the 
concentration of the serum proteins of the dog by 
plasmaphoresis is accompanied by roentgenologic 
changes in the small intestine. There is retardation 
of the passage of a barium-water meal and the in- 
testinal pattern is altered. Both of these abnormalities 
are corrected by restoration of the serum proteins 
to normal levels. Examination of the X-ray films 


published in their article reveals changc.s which are 
very similar to those observed in deficiency states and 
in sprue in man. 

Abnormalities of the intestinal traet have likewise 
been noted in experiment.al avitaminosis in animals. 
Gross (13) observed reduced motor activity in rats 
shortly after the withdrawal of Vitamin B, from the 
diet. Plummer (14) reported that deficiency of this 
vitamin reduced the tone of the intestinal muscu- 
lature, and the amplitude, the rate, and the length of 
time during which spontaneous contractions of an iso- 
lated segment occur. Rose, Stucky and Cowgill (15) 
obsen'cd diminished gastric motor activity in dogs 
subjected to this deficiency. Clinical disorders of the 
gastro-intestinal tract in man. functional in nature 
have been shown frequently to bo related to insufli- 
cient supply of the Vitamin B complex (IG). 

MATERIAL AND METHODS 

Detailed roentgenologic studies of the small intes- 
tine have been made of twenty-eight individuals using 
the technique and criteria previously described (3). 
The clinical diagnoses are listed in Table I. Nine of 


Table I 

Clvncal conditions 


Total individuals studied 


28 

Ulcerative colitis . 19 

Ileitis .... 

1 

Neurosis 4 

Polyposis of rectum . 

. 1 

Amebiasis . . 1 

Normal control 

2 


these have presented no abnormalities. The remaining 
19 show to a greater or less degree the characteristic 
changes which accompany deficiency disease. All have 
been studied to determine the incidence and type of 
avitaminosis; by analysis of symptoms, physical signs, 
and blood levels of carotene. Vitamin A, and ascorbic 
acid. We have previously reported the methods and 
normal standards for the latter (17). Observations 
have likewise been made of gastric acidity, gastric 
emptying time, small intestine motor rate, food allergy 
by the test diet technique, anemia, and the levels of 
the plasma proteins and chloride. 

FINDINGS 

With two exceptions, the nine individuals having 
normal small intestine roentgenologic findings pre- 
sented no evidence of avitaminosis by symptoms, 
physical signs, or blood vitamin assay. One case of 
chronic ulcerative colitis had a subacute scumy and a 
moderate Vitamin K deficiency; a second showed low 
levels of carotene and Vitamin A. Three had a proven 
gastro-intestinal food allergy and two others were 
suspect. Definite hypoacidity after histamine stimu- 
lation was present in two, and four were moderately 
anemic. The plasma proteins and chloride ivere not 
determined in this group. 

The characteristic abnormal mucosal pattern was 
demonstrable in each of the nineteen cases presenting 
small intestine changes. Twelve of these exhibited 
clinical indications of Vitamin B complex deficiency. 
Blood vitamin assay gave low values for ascorbic acid 
in six. Vitamin A in two and carotene in one. Proven 
food allerg}- existed in five and was absent in the re- 
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mainder. Six had hj^jo or anacidily and eight were 
normal. Hypochromic anemia was pre.sent in thirteen, 
a macrocjd;ic anemia in one, and two had normal blood 
findings. The plasma protein values were normal in 
seven and low in two of the group. Similarly, the 
chlorides were normal in five and low in three. 

Seventeen individuals presented segmentation of the 
barium column in the small intestine. Ten of them 
revealed clinical indications of Vitamin B comple.\- de- 
ficiency. Blood vitamin assay gave low values for 
ascorbic acid in five, and Vitamin A in two. The caro- 
tene content was normal in all. Food allergy was 
demonstrated in five, and was absent in the remainder. 
Four individuals had hypo or anacidity; and eight 
had noiTnal values. Anemia of varying degree was 
present in thirteen. The plasma protein levels were 
normal in seven and low in two. The chloride values 
were normal in five and low in three. 

Dilatation of individual coils or groups of coils of 
small inte.stine were present in ten of the cases. Seven 
of these presented clinical evidence of a Vitamin B 
complex deficiency. Vitamin assay revealed low levels 
of ascorbic acid in four, and of Vitamin A in one. The 
carotene values were normal. Four individuals had a 
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the presence of the small intestine abnormalities and 
evidence of avitaminosis. One individual in the normal 
group presented the clinical picture of subacute scun-j- 
which was confirmed by the laboratory, and one was 
found to have low values for blood carotene and 
Vitamin A. No other evidence of vitamin deficiency 
was demonstrable. 

Fifteen of the nineteen cases presenting small in- 
testine changes, however, yielded clinical or labora- 
tory evidence of avitaminosis. Furthermore the types 
of deficiency encountered would appear to be signifi- 
cant. Indications of lack of the Vitamin B complex 
were noted in twelve of the fifteen individuals. Low 
levels of blood ascorbic acid although not uncommon, 
were observed much less frequently. - Low levels of 
carotene and blood Vitamin A were infrequent. 

The Vitamin B complex at the present time is recog- 
nized to comprise four substances essential for man, 
thiamin or Vitamin Bj, riboflavin, nicotinic acid, and 
Vitamin B,.. Since satisfactorj' methods for the 
quantitative estimation of the.se substances have not 
been available, evidence of B complex deficiency mu.st 
be based upon the clinical criteria generally accepted 
as indicative of deficiencies of these factors. In \iew 


Table II 


Avitafniiiosia and small intestine cltanr/cs 


X-raj* 

Changcg 

Ko. Ca^os 

1 Total: 23 

! 

1 Incidence 

j Avitaminonis 

i 

Clinical Evidence 
of Avitaminosis 

Evidence of B. 
Complex Deficiency 

A«say 

Type of Deficiency 
Vitamin Assay 

Absent 

Mucosnl 

j 0 cases 

( 

1 2 cases 

1 case 

0 cases 

i 

2 rases 

C & K — 1 case 

A, Carotene 1 ca«c 

Changes 

: 10 " 

1 IS *' 

i 1 

12 cases 

12 ’• 

S •• 1 

C — 6 

A — 2 

I Carotene — 1 

ScBTOcntation 

17 ” 1 

! 15 •• 1 

10 •' 

10 " 

1 

! ** ** 

C — 5 
! A - 2 

Dilatation 

10 *• 

s 

7 



C — 4 

A — 1 


definite food allerg.v. The remaining si.x gave no evi- 
dence of this condition. Three had a normal gastric 
acid curve, four had hypo or anacidity. Anemia w.as 
present in eight. The plasma protein values were 
normal in five and low in two. The chloride levels 
were normal in four and low in three. Serial films did 
not reveal hypermotility of the small intestine or an 
increased rate of progress of the barium meal. 

DISCUSSION 

The studies of these twenty-eight cases have failed 
to reveal a significant correlation between the presence 
of the small intestine abnoimialities demonstrable by 
roentgenologic e.xamination, and the levels of the 
plasma proteins or chloride, the presence or absence 
of gasti'ic hjqjo or anacidity, or the concomitant ex- 
istence of demonsti’able gastro-intestinal food allergy. 
Anemia, in all but one case hypochromic in type, was 
commonly observed in the abnormal group. Certain of 
these "individuals, however, gave no evidence of a blood 
dyscrasia, and four of the group in whom the radi- 
ologic changes were absent had comparable grades and 
types of anemia. We have previously pointed out that 
evidence does not support the possibility that these 
small intestine changes represent the local effect of 
the action of bacteria or bacterial products (3). 

There is, however, a striking correlation between 


of the experimental data cited above, of the relation- 
ship between B complex deficiencies and functional 
clinical disorders of the gastro-intestinal tract, and 
the high incidence of signs of B complex deficiency in 
association with the small intestine changes in this 
group of cases, it seems probable that the roentgen- 
ologic abnormalities of the small intestine demon- 
strable in unclassified mixed deficiency states, in idio- 
pathic steatorrhoea, and in sprue, are the expression 
of an insufficient supply of the Vitamin B comple.x. 
Additional correlative evidence may be cited. We have 
previously shown that these changes regress under 
intensive therapy with a crude liver e.xtract, a rich 
source of the B complex (4). It is well known that 
depletion of stores of the water soluble vitamins 
occurs rapidly in the presence of in.suflicient intake. 
The higher incidence of ascorbic acid deficiency than 
of Vitamin A deficiency indicates also that this group 
of cases were deficient in certain of the water-soluble 
constituents of the normally protective diet. It is like- 
wise probable that these changes in the small intestine 
once established contribute to progression of the 
deficiency state by impairment of the absorptive 
function. 

Final evaluation of the role of the Vitamin B 
complex must await the development of satisfactory 
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quantitative techniques for the estimation of these 
substances. 

CONCLUSIONS 

1. There is a definite correlation between the inci- 
dence of the small intestine roentgenologic changes 
characteristic of deficiency disease, and indications of 
avitaminosis. 

2. It is probable that lack of the Vitamin B 
complex is responsible for the development of these 
changes. 
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DISCUSSION 

DR. MAURICE FELDMAN (Baltimore. Md.) : Drs. 
Kirklin and Weber have covered much of the ground on 
what is generally known regarding the radiologic investi- 
gation of the small intestine. Owing to the many technical 
difficulties encountered in small bowel roentgenography, 
it was formerly thought that very little information was 
derived by such a study, however, in recent years, since 
greater attention is being paid to small intestinal path- 
ology, we have been able to detect lesions with greater 
ease and at an earlier stage. 

It must be pointed out that the known radiologic signs 
as emphasized by the authors are late manifestations, and 
though it formerly seemed impossible to demonstrate the 
early signs, I believe that with meticulous care the early 
findings may be brought out with greater clarity. 

I have been greatly interested in the observation of the 
early roentgen signs of small intestinal pathologj’ as 
manifested by the mucosal changes. Since almost all of 
the roentgen literature presents only late findings, I had 
hoped that Drs. Kirklin and Weber would have told us 
something about the earlier manifestations; for instance, 
those that occur in early ileitis, in early carcinoma of the 
small intestine, and in deficiency diseases. Little mention 
IS made of these conditions in the early stages. 

I have been particularly interested in the appearance of 
the small intestine in deficiency diseases. At the Sinai 
Hospital of Baltimore, recently we have had occasion to 
study a case of deficiency disease presenting a marked 


diarrhea. The jejunum in this case presented a narrowing 
of the lumen with a spiking or saw-tooth appearance of 
the mucosal contour. The picture was quite characteristic 
of pathologj-. On intensive Vitamin B therapy, the spiking 
mucosal picture as well as the diarrhea, had disappeared. 
I am presenting this roentgen picture as a possible early 
manifestation of vitamin deficiency disease. 

Three slides are presented to show the case mentioned. 
First, a close-up picture showing the spiking of the 
small intestine contour and throughout most of the 
jejunum one can observe signs that indicate spiking or 
saw-tooth appearance. 

The second slide demonstrates the saw-tooth appearance 
much more clearly throughout the jejunum. In five hours 
there is a marked segmentation of the ileum, a picture 
simulating sprue, but clinically, ns far ns we could de- 
termine, the patient did not present any evidence of sprue. 
The third slide, two months later, following intensive 
Vitamin B deficiency therapy, the spiking of the bowel 
had disappeared, but there was some dilatation of the 
upper jejunum. However, in the five hours examination, 
after the Vitamin B therapy, the marked segmentation 
and marked st.asis in the small intestine had entirely 
disappeared, and the motility was almost normal. There 
was a marked dilTerencc in the appearance of the small 
intestine between the two examinations in the two-month 
period of treatment. 

DR. JOHN L. KANTOR (New York City) ; Mr. Chair- 
man and Members: The small intestine is the engine room 
of the digestive tract, and it is encouraging to note the 
rapid progress that is being made in this very important 
field at the present time. 

I believe that Dr. McGee did not mnkc any lipase .studies 
in his observations. One would like to know what the 
lipase is like in the small intc.stine because it seems 
possible to cut off the p.increas with its source of lipase 
and still have a reasonably adequate fat digestion. Thi.s 
was shown in surgical operations on human beings by Dr. 
Allen 0. Whipple of New York, who demonstrated 80 to 
85fi fat digestion after resection of the head of the 
pancreas. 

Then again, there is a \ride5prcad tendency to speak of 
all these conditions as deficiency states. However, it 
doesn’t necessarily follow that the people who arc the 
victims of what h.as been described have not been eating 
as many vitamins ns anyone else. I think we should 
differentiate between deficiency states and conditions of 
deficient intestinal absorption. For example, idiopathic 
steatorrhea is primarily a disease of deficient ab.sorption. 

Also, I believe it has been stated that mucosal changes 
may be completely reversed, that they are reversible when 
the proper vitamins are given. However, this is not alw.ays 
true either. I had occasion to report a ca-'e of idiopathic 
steatorrhea in the May, 1940, number of the Archives of 
Internal Medicine, where the obliteration of the muco.=al 
pattern of the jejunum was not reversed, and we secured 
the autopsy proof whereby the “permanent” nature of the 
change was confirmed. It is thus possible that the minor 
cases may indeed be functional and reversible, but there 
may well come about a change to an organic type wherein 
the mucosal changes are not entirely functional nor arc 
they always entirely reversible. 

DR. EVERETT D. KIEFER (Boston, Mass.): A 
purely functional disorder of the small intestine is difficult 
to establish on sound laboratory and X-ray grounds, yet 
there is no doubt but that the small intestine plays an 
important part in functional gastro-intestinal disorders, 
not only those due to nervous disorders but those due to 
irritative disorders resulting from improper diet, alcohol, 
or drugs. 

Dr. Ingelfinger and Dr. Abbott have described a method 
which promises to give us a better insight into the ab- 
normal and normal function of this part of the gastro- 
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intestinal tract; however, it may not be practical to intu- 
bate all patients who come to us with vague digestive 
disorders, and it is, therefore, necessary for the clinician 
to be on the lookout for factors in the history or in the 
routine X-ray examination, to establish which patients 
should have more study of their small intestine. 

We have been interested in observing some of the sub- 
jective sensations experienced by patients who have had 
subtotal or total gastrectomy, as an indication of some of 
the symptoms that might arise from the effect of food in 
the small intestine. 

The symptoms which seem to be most common are, first, 
extreme epigastric fullness immediately after eating. 
Other patients describe the sensation as a hungry, gnaw- 
ing sensation which they experience soon after eating. 
Then there are vasomotor disturbances which seem to be 
reflex results from rapid filling of the small intestine. 
Sweating is often a prominent symptom. 

There are other clinical symptoms and signs. Owles, in 
Hearst’s clinic, has described excessive flatulence and even 
diarrhea which he believes are due purely to hypermotility 
of the small intestine interfering with the proper digestion 
and absorption of carbohydrates, and allowing for fermen- 
tation with acid and gas formation in the colon. 

In the X-ray studies the changes in the motility and 
changes in the small intestine pattern can be watched for. 
Hypermotility is more apparent than hypomotility. 

(Slide) This slide was taken two and a half hours after 
a regular barium meal, and shows the excessive motility. 
The head of the meal has passed much farther along than 
ordinarily and the segmentation and changes in the small 
intestine ai'e seen which often go with small intestine 
irritabilty. This condition was caused by the excessive 
use of cathartics. 

We have found it practical in our routine examination 
to take a film two to three hours after the barium meal, 
because it helps us to pick up suggestive signs of both 
functional and organic small intestinal disorders. 

DR. HENRY A. RAPSKY (New York City) : In 1933, 
Cole, before this Association emphasized the use of the 
water and barium meals in comparatively small amounts, 
with the X-rays taken at frequent intervals, to locate 
lesions of the small bowels. Dr. Pickhardt and I have been 
interested in this subject for the last few years, in an 
attempt to solve some of our so-called problem cases, 
which run the gamut of investigations and repeated X-ray 
examinations. Some of these patients even have their 
appendices removed befoi’e the lesion is finally diagnosed. 
As Dr. Kirklin stated, everybody uses his own modification 
in the diagnosis of small intestinal lesions. I would like 
to show three slides to illustrate how you can locate 
definite pathology by this method, whereas the usual 
routine examinations did not reveal it. 

(Slide) This patient had periodic attacks of pain in the 
right lower quadrant for four years. A diagnosis of ap- 
pendicitis had been made. The routine examination did 
not reveal anything abnormal. A small intestinal study 
was made and here you can see that while the appendix 
is visible, there is also present a polyposis of the terminal 
ileum and as you will see in the next slide, diverticuli of 
the cecum. The third slide is shown to emphasize the fact 
that if, in the chronic case, the small intestinal studies 
are conducted just before the acute attack has subsided, 
you will often be rewarded with definite information, 
which was not obtained upon a previous examination. This 
patient suffered periodic attacks of pain in the right lower 


quadrant for twenty years. His appendix was removed 
but the attacks still continued. Six months before we ex- 
amined him, by means of a small intestinal series, a 
thorough routine X-ray examination had been made , and 
was reported essentially negative. We had an opportunity 
to study the patient just before one of his acute attacks 
had subsided. X-ray films were taken every two hours. 
Here, as you see in the four hour film there is a stoppage 
at the ileo-cecal valve and in the eight hour film you can 
observe small loops of bowel in the cecum. For the first 
time in twenty years a diagnosis could be made, v/hich in 
view of what is seen in the films, was relatively simple, 
namely that the patient had an intussusception. The 
patient was operated upon and the underlying cause for 
the chronic attacks of intussusception was a papilloma of 
the cecum. I also wish to say that at times we supplement 
these examinations with compre.ssion studies and these in- 
vestigations often help us in making a differentiation be- 
tween a spastic affection and an organic lesion. In regard 
to deficiency disease we must bear in mind that in treating 
these patients with diarrhea the question often arises as to 
how much benefit these patients derive from vitamins given 
by mouth. In ulcerative colitis, when sulphanilamide is 
given in as lai'ge a dose as five grams daily, per os, we 
rarely find more than two to three milligrams of sulpha- 
nilamide in the blood. This lack of absorption and utili- 
zation will most likely also apply to vitamin intake in this 
type of case. Therefore to overcome this lack of absorp- 
tion and utilization, in these cases, the vitamins should be 
given pai'enterally. 

DR. HEINRICH NECHELES (Chicago, 111.) ; I should 
like to call Dr. McGee’s attention to ferment e.stimation. 
It is important what time interval we use in determining 
proteolytic ferments. There are two-hour intervals, two, 
four, six, eight, ten, up to twenty-four, and these here 
(drawing on the board), are the units of ferment from 
titration or colorimetric determinations, and so forth. 

Then we usually obtain a curve, or practically always, 
which runs like this, and in order to get a true expression 
of the quantity of ferments, we must use this time 
inteiwal. If we go beyond this time interval, then larger 
as well as smaller amounts of ferments will yield the same 
values. 

I know that Dr. McGee has used the twenty-four-hour 
interval, and I am afraid in a number of them he has lost 
the differences. 

DR. LEMUEL C. McGEE (Boston, Mass., closing the 
discussion) : The observation made by Dr. Kantor that 
lipase would be an interesting study is very true. We 
were limited by our technical assistance. There are many, 
many aspects of the intestinal fluid which should be 
studied, and will be studied in the next few years by 
individuals using the Miller-Abbott tube for intestinal 
intubation. 

As to the proteolytic method, I am aware of the curve 
which Dr. Necheles illustrated, in enzyme studies and, as 
a matter of fact, the limitations of all methods in 
enzyme^ studies, once the fluid is withdrawn from the 
gastro-intestinal tract and we assign to them a certain 
for their study. We have a mixture of proteoly- 
tic enzymes here and at best we can only assume we get 
an indication of the direction of the drift. The method 
used was that of Owles, inasmuch as he made the first 
description of the method of using the isplated segments 
for enzyme study. We wished to compare his results with 
our ov/n and adopted his methods for that reason. 
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D uring the last year four important developments 
have occurred in our knowledge of Vitamin K. 
These are: (1) isolation and identification of the 
naturally occurring forms of the Vitamin (Kj and 
K-) : (2) recognition of the antihemorrhagic proper- 
ties of a number of related naphthoquinones; (3) 
observation that various conditions besides hepatic 
and biliary disease may give rise to hypoprothrombi- 
nemia and (4) demonstration of the fact that the liver 
is the chief and probably the only site for the manu- 
facture of prothrombin. 

If deficiency of Vitamin K may be defined tenta- 
tively as a condition associated with actual or latent 
hemorrhagic manifestations and characterized by 
prolonged prothrombin clotting time or diminished 
quantity of prothrombin in the blood, three questions 
of a clinical nature can be answered readily; namely, 
1. How common is Vitamin K deficiency? 2. Under 
what circumstances does it occur? 3. How successfully 
can the condition be treated? States of vitamin de- 
ficiency corresponding to this description are en- 
countered commonly in connection with certain gastro- 
intestinal disorders, the general nature of which 
.suggests that deficient absorption of Vitamin K from 
the intestinal tract is the one factor common to the 
group. Vitamin K deficiency of this type is readily 
amenable to treatment with various extracts that con- 
tain the vitamin or with certain quinoid compounds. 

It is our purpose in this paper to present some 
observations on hypoprothrombinemia associated with 
hepatic and cholec 5 'stic disease but unassociated with 
obstruction of bile ducts and associated with certain 
conditions of the intestine and deficiency states. The 
responses obtained from several synthetic compounds 
that have antihemorrhagic properties will also be 
considei'ed together with a comparison of these 
substances, their rate of action and the occasional 
failures which have been obseiwed when these com- 
pounds have been employed. 

The story of Vitamin K deficiency and hj-popro- 
thrombinemia associated with obstructive jaundice 
has been told too often to bear repetition. It suffices 
to say that for human beings e.xclusion of bile from 
the intestine, either by obstruction of the common 
duct or by means of a complete external fistula, will 
lead rapidly to deficiency of prothrombin and to 
serious hemorrhage. The latent hemorrhagic tendency 
of such patients is precipitated all too frequently by 
surgical procedures designed to restore the continuity 
of the biliary passages. There appears to be some 
evidence which indicates that the degree of hepatic 
damage produced by biliary obstruction may be a 
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determining factor in the precipitation of hemorrhage. 
The admini-stration of bile alone will correct the 
hemorrhagic state in cases in which bile is excluded 
from the intestine, provided that the diet is adequate. 
However, the giving of bile plus concentrates of 
Vitamin K or the parenter.al administration of certain 
compounds of naphthoquinone is much more rapidly 
effective. This fact is now recognized so genendly 
and treatment is so well standardized tlmt so-called 
cholemic bleeding has become decidedly uncommon. 
So far as the danger of bleeding after operations on 
the biliary tract is concerned, difficulties now arise 
chiefly in cases in which jaundice is not present but 
in which severe degrees of cholecystic and biliar.v in- 
fection are. In such cases, the danger of post-oiier- 
ative hypoprothrombinemia has not been generally 
appreciated. 

As the results of studies on mammals other than 
man indicate, dietain,’ deficiency in respect to the usual 
sources of Vitamin K is of itself rarely productive of 
hypoprothrombinemia in man. If a “toxic” factor is 
added, deficiency of prothrombin may develop. In Kark 
and Lozner’s (1) cases the degree of depletion of 
prothrombin was not great and the tendency toward 
bleeding was clearly due to scurvy. These authors used 
a modification of Quick’s method and thus determined 
the clotting time after they made a series of dilutions 
of the plasma to be tested. We recently have observed 
another patient who subsisted for two years on a 
virtually fat-free diet in which leafy vegetables and 
other known sources of Vitamin K were practically 
e.xcluded; this patient had only a minor degree of 
hypoprothrombinemia of about the same order of 
magnitude as in the group reported by Kark .and 
Lozner. A number of p,atients with anorexia nen’osa 
and nervous vomiting have been studied and do not 
have a striking deficiency of prothrombin in the 
plasma. A previously deficient diet, continued vomit- 
ing, or diarrhea, however, may lay the groundwork 
for a deficiency state in respect to Vitamin K but some 
other incident, such as an abdominal operation maj’ 
be required for its precipitation. T.able I and Fig. 1 
represent the findings and results of treatment in one 
such case. The patient was a man who underwent 
partial gastrectomy for gastrojejunal ulcer. Although 
the deficiency of prothrombin was mild, it was definite 
and appeared somewhat more prominentl.v in the di- 
luted specimens of plasma than was otherwise ap- 
parent. 

Hj-poprothrombinemia and the hemorrhagic dia- 
thesis have been demonstrated in a large number of 
gastro-intestinal diseases, including sprue, intestinal 
polyposis, regional ileitis, intestinal obstruction, 
gastrocolic fistula, pyloric obstruction and ulcerative 
colitis. In such cases, the combination of a deficient 
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diet, loss of essential substances by vomiting and 
diarrhea and an abnormal state of the mucosal surface 
of the gastro-intestinal canal is sufficient to produce 
serious depletion of prothrombin. As in cases of 
jaundice, the deficiency does not often reach serious 
proportions until after the performance of some 
surgical procedure designed to correct the primary 

Table I 

PROTHROMBIN TIME (IN SECONDS) AS DETERMINED 
BY MAKING A SERIES OF DILUTIONS OF UNKNOWN 
PLASMA WITH PROTHROMBIN-FREE PLASMA, FOR A 
PATIENT WHO UNDERWENT GASTRIC RESECTION AND 
THE EFFECTS OF TREATMENT WITH VITAMIN K^ 


UNKNOWN 

PLASMA 

IN 

SAMPLE, 
PER CENT 

POSTOPERATIVE DAYS 

|FIRST*|THIRD 

FIFTH 

SEVENTH 

EIGHTH 

100 

20t 

26 

28 

54t 

26 

80 

20 

50 

52 

42 

50 

60 

25 

36 

40 

55 

55 

IfO 

29 

1+5 

58 

80 

45 

20 

52 

85 

106 

150 

75 


•»DAY OF OPERATION. 

tSPECIMEN OF BLOOD TAKEN JUST BEFORE OPER- 
ATION WAS PERFORMED. 

:f:2 MG. OF VITAMIN K^ GIVEN INTRAVENOUSLY. 

condition. This fact naturally raises the question of 
the mechanism involved in cases of post-operative 
Vitamin K deficiency. Clinicians generally are inclined 
to blame the factors of anesthesia and 'ano.via because 
of their known potential effects on the liver. The 
matter of ti’auma to viscera also has been brought into 
the foreground by the recent studies of Lord (2) who 
showed that simple manipulation of the liver of the 
anesthetized dog reduced the level of prothrombin in 
plasma. Finally, the practice of repeated gastric lavage 
or continuous aspiration of the intestinal content, so 
often necessary in the post-operative management of 
patients who are seriously ill, seems to have a definite 
tendency to deplete the bodily stores of prothrombin, 
presumably by removing the coagulation vitamin from 
the intestine. It is important to note that other demon- 
strable vitamin deficiencies rarely develop in such 
cases and that administration of Vitamin K or related 
compounds effects a speedy correction of the condition. 

Whatever the mechanism involved in the deficiency 
of Vitamin K in such cases may prove to be eventu- 
ally, surgeons and clinicians have leaimed to follow the 
prothrombin coagulation time closely in all cases of 
previous biliary obstruction or infection, in cases of 
abnormality of the intestinal mucosa or of interference 
with the continuity of the gastro-intestinal tract and 
in cases in which the post-operative condition requires 
continuous aspiration of gastric or intestinal content. 
This practice has solved the mystery of obscure in- 
testinal bleeding which occurred frequently in such 
cases and definitely has reduced post-operative mor- 
bidity and mortality. 

Certain other observations also seem worthy of 
note: 1. Vitamin K or some compound with similar 


antihemorrhagic activity probably is formed in the 
gastro-intestinal tract; this is an exception to the 
general rule that the organism cannot elaborate vita- 
mins. From what is known of the antihemorrhagic 
activity of certain products of bacterial growth some 
of the material may be assumed to be a product of 
bacterial action. 2. There is little or no storage of 
Vitamin K in the body, as has been demonstrated e.x- 
perimentally by Greaves (3, 4) and by numerous 
clinical observers. Fatal hypoprothrombinemia has 
been known to develop in a far shoi-ter time (one week 
or less) than that required for the development of 
other vitamin deficiencies. 

EFFECTS OF TREATJIENT OF PROTHROMBIN 

DEFICIENCIES WITH SYNTHETIC SUB- 
STANCES THAT HAVE ANTIHEMORRHAGIC 

ACTIVITY 

In the earlier period of investigation of Vitamin K, 
therapy was handicapped by the lack of a suitable 
preparation of Vitamin K for intramuscular or intra- 
venous administration. However, when the quinoid 
structure of Vitamin K w'as recognized and the anti- 
hemorrhagic properties of various naphthoquinones 
were recognized experimentally, several compounds 
that could be used intravenously became available for 
clinical trial. These bear approximately the same re- 
lation to Vitamin K concentrates as thyroxin does to 
thyroid extract; an exact dosage is possible and 
parenteral administration is facilitated. From the 
clinic have come reports of the use of phthiocol (5), 
l,4-dihydroxy-2-methyl-3-naphthaldehyde and 2- 



Fig. 1. Prothrombin time as determined by means of a 
series of dilutions for a patient who underwent gastric 
resection, and the efTects of treatment with Vitamin K,. 
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metliyl-U'l-naphthofjuinone (G) in various typos of 
clinical cases. 

The antihomorrhaL'ic cITect.s of thc.'c compounds 
were eminently satisfactory. Phthiocol was adminis- 
tered in do.se.s of 25 to 50 mp. intravenously to nine 
of a .series of ten patient.s. No irritation or reaction 
was noted. The delayed jirothrombin lime was cor- 
rected and bleedinR in one case was controlled. The 
“naphthaldehyde" compound (l,-I-<lihydroxy-2-methyl- 
5-naphthaldehyde) which was kindly supplied to us by 
Dr. Doisy was given intravenou.sly in another group 
of ten cases in doses of 10 to 20 mg. without reaction 
or indtation and with similar satisfactory results ex- 
cept in two cases of cirrhosis. The preparation, 
2-methyl-l, 4-naphthoquinone, was administered in a 
series of twenty cases. Orally, it was given in tablets 
of 1, 2, 3 and 5 mg. No untoward reactions were noted. 


rach and Chance (10) have u.-ed this compound intra- 
muscularl.v suspended in corn oil with very satis- 
factory results. 

During the pa.'^t few months, we h.avo been giving 
another compound clinical trial. Vitamin K. td-amino- 
2-methyl-naphthol hydrwhloride) supplied by I’arkc, 
Davis and Company and are presenting our findings 
herein. This is a soluble eomiiound. suitable for intra- 
venous administration. It has been given in forty-five 
ca.scs, composed of twenty-six cases of jaundice (in- 
cluding two with external biliary fiiilula), six cases of 
cirrhosis and thirteen cases of gastro-intestinal and 
miscellaneous lesions. In six of the cases of obstruc- 
tive jaundice, in which a prolonged prothrombin clot- 
ting time was encountered, this defect was readily 
controlled. Bleeding was encountered in one case and 
was controlled. Also in one case of severe dise.ase of 



Fig. 2. Lack of response to naphthoquinones in a case of cirrhosis. 


In most instances the elev.ated prothrombin clotting 
time returned to normal within twelve, twenty-four or 
thirty-six hours following the administration of the 
compound. This compound is not water-soluble in its 
original form but suspensions were found to be physi- 
ologically active. In other cases, a soluble salt of this 
compound, 2-methyI-l,4-naphthohydroquinone-sodium 
sulfonate was given intravenously in doses equivalent 
to 2 mg. of 2-methyl-l,4-naphthoquinone. No untoward 
reactions occurred and its action w.as prompt and 
effective. There were three cases in which the results 
were not satisfactory. In all of these cases there was 
some form of cirrhosis of the liver with marked im- 
pairment of hepatic function. Ansbacher and Fern- 
holz (7) have shown that this compound was practi- 
cally as active as Vitamin K. Rhoads and Fliegelman 
(S) have reported the use of this compound orally in 
ten cases. Andrus and Lord (9), and Macfie, Bacha- 


thc g.all bladder with hepatitis but without obstruction 
of the common bile duct, a delayed prothrombin clot- 
ting time developed several da.v.s post-opcratively but 
was readily controlled. In four of the cases of inte.sti- 
nal disease with delayed prothrombin clotting time but 
without bleeding, similar good results were obtained. 
Three failures encountered were in the group of cases 
of cirrhosis. In one other case there was evidence of 
bleeding and this was .satisfactoril.v controlled. Fig. 2 
represents one of the cases of failure in which re- 
peated injections of Vitamin Kj and 2-methyl-l, 4- 
naphthoquinone were given. It does show, however, 
th.at the prothrombin clotting time could be kept 
within reasonable levels, avoiding any hemorrliagic 
manifestations and without any to.\-ic manifestations 
with dosage of this degree. The course of this patient’s 
illness ended fatally. In the remainder of cases the 
tre.Ttment was prophylactic and no manifestations of 
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Time in hours 

Fir. 3. Rapidity of action of 2-mothyl-l,4-naplitho- 
quinone on delayed prothrombin clottinR time. 

bleeding were encountered at any time during the 
period of illness. 

RATE OF ACTION OF VITAJIIN K AND 
SYNTHETIC COMPOUNDS 
In the earlier work in regard to \Mtamin K, the pro- 
ducts available could bo administered only orally. The 
rate of absorption from the intestinal tract was proba- 
bly a variable factor. However, it was evident that a 
marked decline in a delayed prolbrombin clotting time 
occurred within twenty-four hours. With the availa- 
bility of soluble compounds administration could be 
darried out by the intravenous route assuring an 
instant availability of the antihemorrbagic compound 
to the liver. In all instances in which the compounds 
were effective the delayed prothrombin clotting time 
had returned practically to normal within twenty-four 
hours. In a few instances we have made determi- 
nations of the prothrombin clotting time at more fre- 
quent inteiwals. Fig. 3 represents the favor.able re- 
sponse in two cases following the administration of 2 
mg. of 2-methyl-l, 4-naphthoquinone. Incidentally, the 



Fig. 4. Rapidity of action of 4-amino-2-methyl naphthol 
hydrochloride on "delayed prothrombin clotting time. 


lack of response in another case of chronic atrophy of 
the liver is also shomi. Fig. 4 represents the rapid 
response within a period of two hours to 1 mg. of 
4-amino-2-mothyl naphthol hydrochloride. 

Another very interesting observation occurred at 
the operating table. A patient with jaundice probably 
due to a stricture of the common bile duct and with 
considerable hepatic damage w’as undergoing an ex- 
ploratory laparotomy. In spite of preoperative ad- 
ministration of antihemorrhagic compounds, oozing of 
blood was occurring freely from the edges of the oper- 
ative wound; An intravenous injection of 2 mg. of 
Vitamin K., was given! Almost at once the oozing de- 
creased and in a few minutes the wound was dry. Such 
obseiwations are important in studying the method of 
action of Vitamin K. This rapidity of action is sug- 
gestive of possible enzymatic activity. 

COMPARISON OF SYNTHETIC COMPOUNDS 
WITH ONE ANOTHER 

We have had an opportunity to use in clinical cases 
four synthetic compounds that have Vitamin K ac- 
tivity. Table II is a comparative representation of our 

Table II 


COVPARISON OF N*PHTHOQUIl;Ot.'FS FROU THE THERAPEUTIC STAtJOPOU.T 



pvmuocoL 

WSi 

S-UETHYL-I , 
4-naphTho- 
QUINONE 

HI 

QIBSSHIB 

tsssassssMt 

imiii 

10 

20)- 

lt5 

TRA- 

TION 

l3D9i 


NONE 



INTRA- 

VENOUS 

9 CASES 

10 CASES 

5 CASES 

ll5 CASES 

DOSAGE 

so 1*0. 

(25 

TO 50 1*0.) 

10 TO 

25 XC* 

1 TO 2 WQ. 

1 TO 2 XW. 

REACTION 

0 

0 

0 

0 

FAILURES 

0 

2 

5 

5 

■ 

SO’.'t DIF- 
FICULTY 

IN prepa- 
ration FOR 
intra- 
VEfJOUS USE 

SOUE DIF- 
FICULTY 
IN PREPA- 
RATION FOR 
INTRA- 
VENOUS 
USE 

USED INTRA- 
VENOUSLY 

AS A soluble 
SODIW SUL- 
FONATE ADDI- 
TION 
CeVPOUNO 

CAN ALSO 

BE GIVEN 
ORALLY OR 
INTRAVEN- 
OUSLY 


•l.t-DIHTDROXY-E-l'ETHTL-J-dAPHTHALOEHYDE. 

CASES RECEIVED DOTH ORAL AHD INTRAVEHOUS ADI.'INI STRATIOK. 


experience with them. All of these agents are re- 
lativol.v easily administered b.v the intr.avenous route 
although with the first two there was some difliculty 
in preparation and perhaps, as a result, they lost some 
of their antihemorrhagic properties. The pi’eparation, 
2-meth.vl-] ,4-naphthoquinone, has been supplied in the 
form of tablets and in ampules and Vitamin has 
been supplied in ampules. These ampules may be given 
to the patient directly or their content may be added 
to solutions of glucose that are being administered. 
Results with all compounds have been eminently satis- 
factory. There has been a drop in the delayed pro- 
thrombin time nearly to normal in twenty-four hours 
and bleeding has been controlled. In cases in which 
the compounds have been given prophylactically, surgi- 
cal procedures have been withstood without evidence 
of bleeding. The only failures have occurred in some 
cases of cirrhosis in which there has been severe 
hepatic damage and insufficiency. No local or systemic 
reactions have been encountered with the use of any 
of these compounds and there has been no sign of 
toxicity. As much as 176 mg. of phthiocol w’as given 
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over n period of nine days and Jo mu. of naphthalde- 
hyde dms frivcn over nine days. As much as 30 mir. of 
2-methyI-l ,‘1-naphthoquinone was piven over nine days 
and Vitamin K. was frivon in doses of 1 to 2 mp. daily 
over a period of two weeks witliout any untoward re- 
actions. Holier (11) has reported nausea and vomitinp 
when 3 mp. of 2-methyI-l ,4-naphthoquinone per kilo- 
pram of body weipht was administered. Ituiph (12) 
,aIso st.ated that doses ten thousand times the thera- 
peutic dose m.ay produce hemolytic anemia in animals. 
IMolitor and Robinson (13) have also reported on the 
toxic effects of phthiocol, 2-methyl-l,4-naphthoquinone 
and Vitamin K,. However, the amounts of the com- 
pounds used in these experiments were much hipher 
than any therapeutic doses utilized. 

All of these compounds seem satisfactory from the 
standpoint of clinical efficiency in controllinp hypo- 
prothrombinemia. Factors such as ease of adminis- 
tration and cost probably will determine the prepa- 
ration that will become routinely used. 

FAILURES 

Both clinicians and investipators concerned with 
studies on animals have noted that serious deprees of 
prothrombin deficiency develop in the presence of ad- 
vanced hepatic injui'j', and that neither the admini.s- 
tration of concentrates of Vitamin K orally or paren- 
terally, nor the use of the more potent compounds of 
naphthoquinone, will correct the condition completely. 
Studies on animals after partial or total hepatectomy 
confirm the earlier impression that the liver is the 
princip.al site of formation of prothrombin and that 
when a sufficient depree of hepatic injury is present 
no appreciable formation of prothrombin occurs, even 
when the supply of the antihemorrhapic vitamin is 
ample. As clinical experience has increased, more of 
these cases have been encountered. In two cases of 
cirrhosis a favorable response to l,4-dihydroxy-2- 
metliyl-S-naphthaldehyde failed to occur, in three cases 
a favorable response to 2-methyl-l,4-n.aphthoquinone 
failed to occur and in three cases a failure to respond 
to Vitamin K, occurred. With pood reasons, clinicians 
have concluded that a prolonped prothrombin clottinp 
time which does not respond to adequate therapy with 
Vitamin K is indicative of irreversible hepatic damage 
and a poor prognosis. 

CONCLUSIONS 

1. Several factors of intere.st to pastro-enterolo- 
pists are important in the development of hypopro- 
thrombinemia. These include inadequate intake of food 
that contains Vitamin K, impairment of absorption 
owing to lack of bile in the intestine and owing to a 
deficient intestinal absorptive surface, and hep.atic 
injury. Starvation, impaired appetite, vomiting (func- 
tional or organic in origin), diarrhea, discharge from 
inte.stinal fistulas, continued aspiration of gastric or 
intestin.al content, diseases of the intestinal mucosa, 
short-circuiting of the intestine, biliary obstruction, 
external biliary fistula, disease of the liver and oper- 
ative procedures and complications are factors that 
may influence the concentration of prothrombin in the 
plasma. 

2. The isolation of Vitamin K, demonstration of 
its quinoid nature and recognition of the antihemor- 
rhapic properties of a number of naphthoquinones 
have given us a number of synthetic compounds for 
clinical trial. We have used four such compounds 


intravenously with excellent rc.sult.';. The intravenous 
administration possible with these compounds perniit.s 
precise do.sage, circumvents the \Tiriable factor of ab- 
sorption and .assure.s inst.ant availability of potent 
antihemorrhapic substances. No loc.al or systemic re- 
•actions have occurred and there has been no evidence 
of toxicity. 

3. Evidence is presented to show that the nite of 
action of these compounds is very rapid. This rapidity 
of action is suggestive of possible enzymatic activity. 

4. Failures with all these compounds were confined 
to cases of advanced disease of the liver, chiefly 
cirrhosis. Failures encountered in the earlier use of 
Vitamin K h.ave been largely eliminated by iirescribing 
adequate dosage in prophylactic and curative treat- 
ment, constant care in susiiocting the possibility of 
hypoprothrombinemia and the use of intravenous 
preparations. 
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DISCUSSION 

DR. JOHN G. JIATEER (Detroit, Jlich.) : Dr. Wcir’.s 
paper is very timely. There are five possible causes for a 
drop in the blood prothrombin and the development of a 
hemorrhagic tendency: First, the absence of bile salts in 
the intestinal tract, due to obstructive jaundice, which is 
generally appreciated by the medical profe.ssion; second, 
marked liver damage which Dr. Weir balked about, today, 
which interferes with the synthesis of absorbed Vitamin 
K into blood prothrombin; in the third place, gros.sly de- 
ficient .absorption of Vitamin K from the intestinal tract 
as in sprue; in the fourth place, a gross deficiency of, 
Vitamin K in the diet intake; and, in the fifth place,, 
marked and repeated hemorrhage, which may aggravaiel 
the effect of any one of the above four primarv' causes;/" - 

I want to show you just one ca.se that illustrates how’ 
hemorrhage itself may at least aid in maintaining a 
vicious circle of haemorrhage after the original drop in 
the blood prothrombin and the hemorrhagic tendency'have 
been initiated by one of the four primary causes, viz, in 
this case, a gross deficiency of Vitamin K in the diet 
intake. 

(Slide) This is a boy whom we saw over a year ago, 
one of the “type” cases we talked about at the A. M. A. 
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meeting a year ago, a boy fifteen years of age, ivlio bad 
had a very marked aversion of green vegetables, so much 
so that he developed neurotic vomiting whenever this type 
of food was suggested. 

We saw him two %veeks after the onset of his illness, 
which had consisted of gross hemorrhage from the intesti- 
nal tract which persisted day after day over a two-week 
period. During this two weeks of bleeding he had had 
daily transfusions of 250 to 300 cc. of blood; but, in spite 
of the small, daily intake of prothrombin in the repeated 
transfusions, the persistent loss of blood and the resulting 
loss of prothrombin from day to day, plus the fact that he 
still refused to eat any green vegetables, evidently re- 
sulted in the persistence of bleeding. 

When we first saw this patient, in spite of his recent, 
daily blood transfusions, the blood prothrombin percentage 
was only 10%. (Dr. Weir referred to the prothrombin 
time in his paper, whereas we have converted the pro- 
thrombin time into the prothrombin percentage of normal. 


VOLU.ME VIl 
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using Quick’s method). The hemoglobin of this patient, 
after all these transfusions, was still only 25 per cent. 

When Vitamin K therapy was administered, the pro- 
thrombin rose promptly to a level of G0% in 48 hours; 
and the hemoglobin also rapidly rose to 60 per cent in a 
few' days, follow’ing the prompt cessation of haemorrhage 
and further transfusions. 

Nino months later this boy returned to the hospital w'ith 
a recurrence of bleeding, again duo to a low blood pro- 
thrombin. Since he had refused to add green vegetables 
to his diet, he is being protected now against further 
hemorrhage by taking each day a capsule containing 
synthetic Vitamin K. 

In conclusion, we have used synthetic Vitamin K in a 
number of cases intravenously; and our experience has 
been similar to that of Dr. Weir. We have obtained no 
unfavorable reactions, and we have been impressed with 
the extremely rapid ri.se of the blood prothrombin follow- 
ing the intravenous method of administration. 
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A n appreciable proportion of patients with hemor- 
rhage from the upper gastro-enteric tract leave 
the hospital, after diagnostic procedures including 
X-ray and gastroscopic e.xaminations, with the cause 
of bleeding undetermined (1). In some instances such 
causes as ulcer, varix, gastritis, or neoplasm may be 
demonstrated later, but often a source of hemorrhage 
is never discovered. Isolated observations have ap- 
peared in the literature correlating with hematemesis, 
one or another of the factors associated with bleeding 
tendencies. Portnoy and Wilkinson (2), Archer and 
Graham (3), and others (4, 6, C, 7) have focused 
particular attention on the low plasma Vitamin C level 
in patients with ulcer, particularly those with homa- 
temesis. Though these authors attributed the C de- 
ficiency to restricted ulcer diets, the known relation- 
ship of scorbutic states to hemorrhage has been 
emphasized. 

It seemed desirable to make a systematic study of 
factors influencing bleeding in general, in patients 
with hematemesis and melena. In forty-four such 
patients admitted to the Cincinnati General Hospital, 
plasma ascorbic acid levels were determined and com- 
pared with those of normal individuals and other 
hospital groups. In addition the Duke and Ivy bleed- 
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ing times, serum phosphorus and calcium, f clotting 
time (method of Lee and White), prothrombin time, 
and blood fibrinogen were determined. In order to 
rule out blood dyscrasias, the formed elements of the 
blood and bone marrow were examined. Capillary re- 
sistance was determined by both po.sitive and negative 
pressure methods. 

VITAJIIN C 

In an excellent paper, Portnoy and Wilkinson (2) 
reported cevitamic acid levels in normal individuals, 
infirmary ward patients and in patients with peptic 
ulcer both w'ith and without hemorrhage. They 
checked their findings by an intradermal 2-6 dichlor- 
phenolindophenol te.st, by estimation of the daily 
urinai-y excretion of ascorbic acid and by various 
saturation tests. The plasma levels in their normals 
ranged from 0.6 to 1.85 mg. per cent, in keeping with 
the results of other observers. The concentrations in 
their general infirmary group were above 0.80, in 
comparison to ulcer patients whose levels varied from 
0.14 to 0.69 mg. per cent with a mean of 0.42 for ulcer 
alone and 0.34 for ulcer and hemorrhage. 

We have studied five groups of individuals seen in 
the Cincinnati General Hospital between July 6, 1939 
and May 1, 1940. 

Group I comprised tw'enty doctors, nurses and 
medical students on liberal diets with an adequate 
Vitamin C intake. 

Group II consisted of twenty patients without acute 
infectious disease selected at random from the Out- 
Patient Dispensary of the Cincinnati General HospiLal. 

Group III was made up of thirty patients represent- 
ing a similar cross-section of the hospital wards. 
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HORMALS OISPEHSARY WARD ULCtR HEMATEMESIS 
PAT1ENT5 PATIEHI5 PAT1EIII5 PATIENTS 
(20CA5E5) 120 CASES) f,or»c« (25 CASES 144 CASES) 

^ ' D-16 CASES OF 

44 HAVING DICER 


Chart I 


Group IV comprised twenty-five patients with peptic 
ulcer attending the Gastric Clinic of the hospital. 

Group r included forty-four p.atients with henia- 
temesis of vai-j’ioR deftree of severity as they ap- 
peared on the medical wards of the hospital. Of these 
only seven represented Kastric carcinoma or hepatic 
cirrhosis with varices. Of the remaining thirty-seven, 
eighteen had peptic ulcer and in nineteen the cause of 
bleeding was undetermined. They were studied as 
follows : 

(a) Admission plasma cevitamic acid levels were 
estimated for comparison with Groups I to IV.* 

(b) On twelve patients. Vitamin C saturation tests 
were performed as soon after admission as permissible 
and again upon discharge. All patients were on a 
Jleulengracht diet during their hospital stay. 

(c) An attempt was made to correlate plasma 
Vitamin C levels with the presence or absence of re- 
duced capillary resistance. 

Our normals averaged 0.99 mg. per 100 cc. of blood. 
The highe.st was 1.‘17. Only one was slightly below 
0.6 mg. per cent. The highest figure for dispensary 
patients was 1.48 and the lowest O.Oo; the .average 

Tadle I 

Plasma cevitamic acid levels in patients tcitli hema- 

temesis and viclcna 


In our hcmntcme.«is group the results dilTeriHl from 
those of Portnoy and Wilkinson. It is evident Ih.at 
these patients had levels lielow normal but tb.ey 
averaged 0.4 mg. per cent. If hematomesis due to 
ulcer be considered separately, (he mean i.s 0.'28 mg. 
per 100 cc. of blomi, still higher than for uleer without 
hemorrhage. ^lore significant is the fact that eleven 
of the forty-four patient.s who blcal had a normal 
Vitamin C (T.able 1). Further, seven of these eleven 
were patient.s in whom the cause of the bleeding was 
not determined (Table ID. Thus the plasma cevitamic 
acid level was adequate in thirt.v-six per cent of the 

Table II 

Ptinlopp of hematemesis and melena in eleven patients 
tvitli normal plasma cevitamic arid 

Ktiolngv’ 

Hepatic cirrhosis 
Gastric carcinoma 
Peptic ulcer 
Undetermined 


r.ascs 

1 

0 

1 


group in which we were most anxious to discover an 
etmlogic.al basis for hemorrhage. 

VITAMIN C SATUU.-\TION TKST 
Twelve patients received the Vitamin C saluratinn 
tc.st as described b.v Goldsmith and Ellinger (9) on 
admission and again upon discharge. These tests 
served as n cheek on the v.alidity of a single esti- 
mation. Further, it seemed desirable to note an.v 
change in a patient’s status after treatment with our 
modified Mculongvacht diet (10) which contains ap- 
proximately .80 mg. cevitamic acid for the first two 
d.ay.s and .OO-TO mg. thereafter. In this tost the gap 
between the urinary excretions of normal and de- 
ficiency states is largo, eliminating confusion which 
might have arisen because of minor Tilasma level 
clmnges of question.ablo significance. It will be noted 
in T.able III that those whoso fasting idasma levels 


Taulf. Ill 

Repeated cevitamic acid saturation tests in tirelve 
patients iritli hetnatemesis and melena vith average 
I'ospital slap of tn-entp-tliree daps 


Mg. per 100 cc 
0.01-0.19 
0.20-0.39 
0.40-0.59 
O.GO and above 


No. of Cases 
15 
13 
5 
11 


Total 44 


0.31, and among the ward patients the highest was 
0.74, the lowest 0.03 and the average 0.20 mg. per cent. 
The highest plasma level in ulcer patients was 0.69 
mg. per cent, the lowe.st 0.08, with a 0.20 average. As 
ivill bo observed from Chart 1, there is no appreciable 
difference between general dispensar.v and ward 
p.atients, and ulcer patients with and without hema- 
temesis; all groups being considerably under the usu- 
ally accepted norm.al range. 

ictcTa were estimated by Ihe titration method of 
Parmer and Abt (S). 


On Adml«4tnn On Difehnrr'* 



Frutlnr 
Pl.'i'*mr» C 

C Hour 

Urine 

Output-M;:. 

Fr>iinr 
I’la«rrTi C 

0 llo’ir 
'■ Urj'ie 

Output*M?. 


1.2 

KA.«! 

1.0 

KC.t 

F. R. 

1.3 

00.0 


Iff'.O 

J\ S. 

1.20 

101.7 

.?‘7 

107.3 

F. W. 

.SI 

302 0 

.31 

45,4 

H. D. 

.2? 

2 0 

.2'‘ 

&.4 

O. D. 

-IS 

C.l 



H. D. 

.IC 

2 7 

.30 

3.2 

C. M. 

.07 

4.2 

.33 

.o.S 

C, P. 

.14 

l.C 

.K, 

■; 0.3 

J. S. 

.17 

4.0 

•i: 

' 2.0 

J. W. 

.20 

4.3 


n.i 

C. W. 

.14 

3.3 

.IS 
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were normal excreted an appreciable part of the GOO 
mg. taken by mouth. Those whose C saturation was 
low excreted very little. No change in the state of 
saturation of any of these patients from the time of 
admission to the time of discharge was indicated by 
these tests. It is apparent that the daily intake pro- 
vided by the Meulengracht diet, bearing in mind the 
additional cevitamic acid used in the admission test, 

Chart II 

Relation of capillary fragility to plasma cevitamic acid 
levels in forty-four patients with hematemesis and 
melena 


Petechiae 

1 

8 

(-t> 



Petechiae 

10 

25 

(— ) 



1 

Normal Plasma C 

1 

Low Plasma C 


is a maintenance dose. It neither reduced the state of 
saturation in normals nor improved the situation for 
those deficient in the vitamin. 

VITAMIN C LEVELS AND CAPILLARY 
RESISTANCE 

Were ascorbic acid deficiency concerned with hema- 
temesis it should manifest itself by capillary fragility. 
An attempt was therefore made to establish the state 
of capillary resistance by two methods: (1) positive 
pressure of 100 mm. mercury on the arm for fifteen 
minutes, noting the presence or absence of petechiae 

Table IV 

Plasma cevitamic acid in patients manifesting pete- 
chiae at time of hemorrhage and at varying inter- 
vals after hemorrhage 


Piapnosis 

Plasma C 
(on 

admission} 

Pet. 

Later 

Exam. 

Plasma 

C 

Pet. 

Undet. 

0.26 

+ 

7 months 

0.2G 

+ 

Undet. 

0.18 

-f 

5 


0,13 


Undet. 

0.10 

+ 

1 

*• 

0.13 

+ 

Cast, nicer 

0.24 

+ 

2 


0,26 

+ 

Duod. ulcer 

0.49 

+ 

7 


0.2C 

+ 

Duod, ulcer 

0.01 

+ 

1 


0.24 

+ 

Hepatic 

cirrhosis 

0.80 

+ 

6 

•• 

0.70 

+ 

Hepatic 

cirrhosis 

0.23 

+ 


Died 



Cast, ulcer 

0.35 



Died 




in the antecubital area, (2) known negative pressure 
applied for one minute over 1 square cm. of antecubi- 
tal skin by means of a glass cup. (The apparatus has 
been described by Elliot (11)). Two or more petechiae 
elicited in one minute by a negative pressure of less 
than 250 mm. of mercurj' constituted a positive test 
and conformed to a like manifestation by the positive 
pressure method. Normals required a negative pressure 


of 300 to 400 mm. or more before rupture of capil- 
laries occurred. 

Nine patients manifested increased capillary fragil- 
ity (Chart 2). In only one was the cevitamic acid 
level normal. All others had low plasma C levels but 
twenty-five showed no petechiae despite low C levels. 
Since our study was one of observation, no attempt 
was made to alter the vitamin status of these patients. 
We have assumed with Bourne (12), that the C level 
could be taken as indicative of the Vitamin P level 
since they occur together in natural foods. Our failure 
to correlate plasma C content and capillarj- fragility 
corroborates the findings of Farmer and Abt (13) 
rather than of Bourne and Rivers and Carlson (4). 
Finally, all those who manifested capillary fragility 
at the time of hematemesis again showed petechiae at 
a later date where the circumstances surrounding 
their hemorrhage could be considered to no longer 
exist (Table IV). 

THE DUKE AND IVY BLEEDING TIMES 

The Duke (14) bleeding time, estimated by noting 
the duration of bleeding following a small puncture 
wound, was normal in all cases. The results of the Ivy 
bleeding time were of interest but their interpretation 
difficult. Ivy (15) and his co-workers found that in 
certain hemorrhagic conditions, patients whose Duke 
bleeding time was normal evidenced prolonged bleed- 


Table V 

The Ivy bleeding time in forty-three patients with 
■■ hematemesis and melena 


Ivy Bleeding Time 

Cases 

2' to 3' 

. . . . 9 

3'10" to 4 ' 

. ... 21 

Over 4 ' 

.... 13 


ing if a positive pressure of 40 mm. of mercury were 
applied above the point of puncture. The test is not 
specific but is thought to reveal some fault in clotting 
factors or capillary contractility. Four minutes is con- 
sidered the outer limit of normal by Ivy. Of the forty- 
three patients tested, thii-teen bled for more than four 
minutes (Table V). Only one of our normals had an 
Ivy bleeding time of over four minutes. He also gave 
evidence of increased capillary fragility. Because of 
this, we attempted a correlation of the Ivy time with 
petechiae and the plasma Vitamin C levels but none 
was found. In those available for later examination, 
the Ivj' bleeding time returned to normal in all but 
one patient. 

SERUM PHOSPHORUS AND CALCIUM 
The serum phosphorus was normal in seven patients 
with hematemesis in whom it was studied. The serum 
calcium was estimated in twelve cases. In six of these 
the levels were below the normal range of 9.0 to 11.0 
mg. per 100 cc. of blood. Two others were at the lowest 
arbitrary figure of normal (9.0 mg. per cent). In the 
few who were re-examined later, the serum calcium 
had returned to normal (Table VI). There was no 
apparent relationship between serum calcium levels 
and any other of the factors studied. It was certainly 
not concerned with clotting time which was markedly 
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reduced in these cases. The siirnificancc of this findinir 
remains obscure. 

CLOTTING TIME, PROTHROMBIN TIME AND 
BLOOD FIBRINOGIN 

The clottiiiK time of the blood of fortv-two patient.s 
with hematemesis was estimated b.v a modification of 
the method of Lee and White. With this method, our 
normals ranfied from twelve to sixteen and a half 
minutes. For patients with hemorrhaRe, the shortest 


Table VI 

Scrum calcium in twelve patients with hematemesis 
or Diciciia 


DlntrnofiA 

1 Serum Calcium 

On Admission 

* Serum Calcium 

{ C-7 MrM. I.Ater 

UmlctvrtnlnoJ 

! 

; 7.8 

1 

Dud< 1. ulcer 

1 


Gnit, ulcer 

O.f. 

1 

Duotl. ulcer 

i S.2 

! 10.3 

Cast, erosion 



UntleterminCfl 

' 0.0 

0.2 

Duod. ulcer 

0.0 

1 lO.t 

Undetermined 

; 8.0 

1 10.0 

Hepatic clrrluwis 

1 J0.6 

' 10.3 

Undetermined 

10.4 


Undetermined 

O.S 

i 

Gn^t. cn. 

1 8.8 



time was six minutes, the longest twelve and a h.alf 
minutes, the average nine. This was in keeping with 
the known decrease in clotting time following hemor- 
rhage in general. Those whose clotting time was again 
determined at a late date were found to be within 
normal limits. Clot retraction was normal in all 
instances. 

The method of Quick (16) was used in estimating 
the prothrombin time.* In .all but one of the patients 
with hematemesis, the time was within the normal 
limits. The results are shown in (Table VII). The 

Table VII 

Prothrombin time in forty-three patients with hema- 
temesis and melcna (method of Quick) 


Clotting Time Cases 

(seconds) 

Below IG 3G 

16 to 20 . . 6 

22 .1 


only patient whose prothrombin time was longer th.an 
twenty seconds and thus in the range consistent with 
a hemorrhagic state had severe hep.atitis, proved by 
autopsy. 

In discussing La Due’s (17) work on hemorrhage 
.associated with peptic ulcer in 1939, Frank mentioned 
that in every patient with bleeding ulcer in his series, 

*Thrcmbopl.,,stIn 05 ci! furnish.^ throuph the Lindners of the 

Krojrcr I'ood Foundnu'on. 


the prothrombin content of the blood was le.ss than 
70 per cent normal. The prothrombin content of the 
blood in twelve of our c.a.sc.s wn.s estimated by the 
quantitative titration method introtluced by Smith 
and his associate.s (18). Re.suUs are e.xiiressed in 
units, normals ranging from 2.^*0 to 320. A specimen 
of norm.al blood is examined simult.aneou.sly and tbe 
unknowai c.xpresscd in percentage of normal. Ex- 
cluding W. R., the patient with hepatiti.s mentioned 
.above, only three patients were below 70 iier cent of 
norm.al and none approached the critical level for 
hemorrhage (Table VUI). 

Blood fibrinogen was determined in twenty-four 
p.aticnts by the method of Greenberg (19). The 
normal range is 200 to -100 mg. per 100 cc. of blond. 
In none of our p.aticnts with hematemesis was it below 
200 mg. per cent. The .average was 353 mg. per cent. 

BLOOD PLATELET.S AND BONE MARROW 
The platelets were well .above the critical level for 
bleeding, ranging from 108,000 to 800,000 cubic mm.; 
averaging about 300,000 per cubic mm. 

In fourteen patient.s studied, bone marrow, biopsied 


Table VUI 

Smith plasma prothrombin content (units) in patients 
u'ith honatemesis or mclena (10 cases) 



1 llnlH* 

.. 

'■J of Normal** 

Cm. L. 

203 

07 

G. M. 

175 

i 

w. r. 

' 103 

fjO 

n. II. 

204 

7** 

w. n. 

70 

24 

n. M. 

182 

, r,o 

L. W. 

277 

01 

J. s. 

204 

87 

w. n. 

’ 200 

1 01 

•Nonna] 280-320. 

••Pcrcenlafrt* relation of prothrombin in the hlnotl of n hematetnc-Ain 
patient to that of a normal patient te«te<I simultaneously. 

by sternal puncture, showed no change other than in- 
crease, in some inst.ances, in the erj’throcyte scries 


which was interpreted as a manifestation of blood re- 
generation. Jleg.ak.aryocytes were present in norm.al 
number. There was nothing in the cytologic.al .studies 
to suggest the presence of blood d.v.scrasia. 

SUMMARY 

Forty-four patients with hematemesis and mclena 
were studied on the Cincinnati Gener.al Hospital wards 
to determine whether any single factor or combin.ation 
of factors a.ssociated with hemorrhage in gener.al bore 
any relation to the episode. 

Plasma Vitamin C levels were determined upon ad- 
mi.ssion and compared with levels of normal indi- 
viduals, groups representing a cross section of the 
Cincinnati General Hospital wards .and dispensary and 
a group of ambulatory peptic ulcer patients who were 
not bleeding. We found, as have others, that peptic 
ulcer patients on restricted diets have lower average 
pLasma C levels than patients at large. In contr.ast to 
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the findings of others, liowevor, our hematemesis cases 
had higher average levels than those of patients with 
ulcer alone. That over 20 per cent of our patients 
bled, with the C level within the normal range casts 
doubt on the etiological significance of the Vitamin 
C level. 

Vitamin C .saturation tests were performed on 
twelve patients on admission and discharge, and were 
found to be low in 8 instances. No change in the state 
of saturation was noted following an average stay of 
23 days on a modified hleulengracht diet. 

The state of capillary resistance was established in 
these patients with hematemesis by both positive and 
negative pressure methods. No adequate correlation 
between plasma cevitamic acid levels and the appear- 
ance of petechiae could be obtained, corroborating the 
reports of Farmer and Abt. Further, patients who 
showed petechiae on admission again manifested 
lowered capillai’y resistance months after the hemor- 
rhage. 

Though the Duke bleeding time was normal, the 
Ivy bleeding time was prolonged in thirteen of the 
forty-three patients studied. No correlation existed 
between this finding and other factors associated with 
bleeding. In those patients studied at a later date, the 
Ivy bleeding time had returned to normal in all but 
one case. 

The serum phosjihorus was normal in the seven 
patients studied. The serum calcium, however, w.as 
slightly below normal in half of the twelve patients 
in whom it was determined, subsequently returning to 
normal in all those available for later examination. 
Again no correlation between this and other factors 
concerned with hemorrhage could bo established. 

The clotting time (method of Lee and VTiite) was 
.shorter than normal as would be expected following 
hemorrhage and returned to within the normal range 
in those re-examined at a later date. The prothrombin 
time (method of Quick) was below the critical level 
for hemorrhage in all but one patient who had a severe 
hepatitis, proved at autopsy. The quantitative e.sti- 


mation of prothrombin (method of Smith et al) in 
twelve patients revealed only four patients whose 
prothrombin units were leas than 70 per cent of 
normal, and only one (the patient with hepatitis 
mentioned above) whose prothrombin content was 
below the critical level for bleeding. Normal blood 
fibrinogen was found in all cases. 

A study of the blood platelets in all forty-four 
patients and examination of bone marrow biopsies in 
fourteen, gave no evidence of blood dyscrasia. 

CONCLUSIONS 

(1) The plasma Vitamin C content may bo normal 
in hematemesis or melena due to peptic ulcer or un- 
determined cause. 

(2) The average plasma C level of patients with 
bleeding peptic ulcer, though reduced, may be higher 
than that of patients with peptic ulcer without hemor- 
rhage. 

(3) The low Vitamin C plasma levels seen in 
patients with bleeding peptic ulcer or hematemesis of 
undetermined cause usually persists after cessation of 
hemorrhage. 

(4) Prolongation of the Ivy bleeding time or re- 
duction of serum calcium may occur in hematemesis 
due to peptic ulcer or undetermined cause. The sig- 
nificance of these changes is not clear. 

(5) Significant prolongation of prothrombin time 
or reduction of prothrombin content of the blood does 
not occur in iiatients with hematemesis or melena due 
to peptic ulcer or undetermined cause. 

(C) There was no prolongation of the clotting 
time nor Duke bleeding time and there was no re- 
duction in the quantity of blood fibrinogen in patients 
with hematemesis duo to peptic ulcer or undetermined 
cause. 

(7) The bone marrow shows only evidence of blood 
regeneration and there is no significant reduction in 
the number of platelets in patients with hematemesis 
or melena. 
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The Present Status of Gastrectomy* 

IRVIN ABKLL, M.D. 

I.OUIKVII.I.K. KENTUCKV 


S INCE Billroth performed the first successful re- 
section of the pylorus for ciircinoma in 1881 the 
indications for Rastrectomy and the extent of the 
resections made have been amplified with incrcasinp 
experience. The routine employment of the operation 
today offers a marked contrast to the statement of 
LanRenbcck, who in commenting on Billroth’s efforts, 
stated that he looked on the attempt as "only a quicker 
way of taking out of the world a patient whom it was 
impossible to save.” The literature has become volumi- 
nous, particularly as it relates to the application of 
Rastrectomy to the cure of ulcer and while still highlj' 
controversial certain trends are definitely noticeable 
as a result of the recorded experience of surgeons 
throughout the world. The technique of gastrectomy 
will not be considered and the types of resection will 
not be discussed other than in elucidation of the 
principles involved. A review of the present status of 
gastrectomy will of necessity involve a limited dis- 
cussion of the lesions for the cure or amelioration of 
which the operation is undertaken with the greate.st 
attention focussed on the indications and results. The 
objectives, to the attainment of which increasing at- 
tention must bo given, are, safety of operation, good 
function and protection against recurrence of the dis- 
ease for which the operation is done. The preoperative 
care is of the utmost importance in determining the 
indications for surgical procedure, the most opportune 
time for it and in making it possible to perform with 
relative safety diflicult operations when the risk is 
necessarily great. Of equal importance is the care 
during convalescence, particularly in securing rest of 
the stomach and upper intestine and in maintaining 
a proper food, fluid and blood balance. These principles 
are recognized as applying to all resections and their 
universal application has done much in reducing the 
immediate mortality. The mortality from gastric re- 
sections has reached a point where such operations 
may be done without prohibitive risk, the paramount 
question now being their efficacy in curing lesions of 
the stomach and duodenum. These two factors, the 
risk of the operation and the possibilities of cure or 
amelioration, are the yardsticks by which gastric re- 
sections are to be measured. Since it is our intention 
to limit our discussion to underlying principlo.s, the 
preoperative preparation, the anaesthetic agent em- 
ployed, the technique of the operative procedure and 
the post-operative treatment are but mentioned with a 
statement of their importance in influencing the im- 
mediate mortality. 

Gastrectomy in the treatment of carcinoma of the 
stomach is applied with one of two ends in view, 
palliation and cure. In the presence of demonstrable 
metastasis indicating utter hopelessness as f.ar as cure 
is concerned the relief of disagreeable symptoms, par- 
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rrr^pntfd at the mcetlnc of the A?ncric£n Ga«tro-Kntero1o5rlral 
ciatlon, Atlantic Citj-. N. J.. June 10-11, lOtO. 


ticularly obstruction, alTorded by partial gastrectomy 
fully justifies its employment in intelligently selected 
cases. Prolongation of life may bo secured and death 
from metastatic lesions may be less painful and less 
distressing than that from .starvation induced by 
gastric obstruction and retention in thoce patients in 
which the primary growth can be thoroughly removed. 
When the extent of the growth or it.s attachments pre- 
vent this desideratum, incomplete removal is wor.se 
than useless. 

The three types of gastrectomy which find a place 
in the attempted cure of the disease are pylorectomy 
by the Billroth 1, partial or subtotal gastrectomy by 
the Billroth 11 or one of its mmlifications. and total 
gastrectomy. Itcscctability depends on a number of 
factors, the important ones being accessibility, the ex- 
tent of the growth, involvement of adjacent lymph 
nodes, distant metastases, and the age and condition 
of the patient. The optimal conditions for cure de- 
mand wide removal of the growth and the regional 
lymph nodes. The limitations of removal depend on 
two factors, one, the extent of the growth and the 
general physical condition of the patient, the other, 
the experience of the surgeon and his willingness to 
undertake radical resections with their increased mor- 
tality. While in the treatment of cancer operative 
mortality is of secondary importance, it .should not be 
such as to prohibit patients from accepting the oppor- 
tunity for relief which snrgery olTers. The use of the 
Billroth I operation for the removal of pyloric cancer, 
in which the pylorus and more or less of the adjoining 
segment of the stomach are resected with establish- 
ment of gastro-intestinal continuity by suturing the 
duodenum to the stomach, is open to two important 
objections, namel.v, the limited amount of stomach re- 
sected and the fact that if recurrence takes place at 
the .site of anastomosis, the original obstruction is re- 
produced. These disadvantages arc outweighed by its 
ease of execution in elderly patients of low resistance 
presenting small carcinomas in the antrum and who 
.show sufficient mobility of the pylorus and duodenum 
to make the growth readily and quickly removed. Its 
applicability in the treatment of cancer is limited to 
this one group. Partial or .subtotal gastrectomy by 
means of the Billroth II operation or one of its modi- 
fications which combine a wide resection of the 
stomach with closure of the duodenum and c.-'toblish- 
ment of g.astro-intestinal continuity by an anastomosis 
of the jejunum with the remaining portion of the 
stomach, otTers the widest field of usefulness in the 
curative treatment of gastric carcinoma. It olTcr.s 
opportunity for the increasing tendency for more ex- 
tensive re.scctions for cancer here as elsewhere. Since 
in the light of our present knowledge the only prospect 
of cure lies in extirpation of the gro\vth and .since a 
perfected technique has largely eliminated the dangers 
of serious complications directly attributed to the 

•J9.1 


496 


American Journaii of Digestive Diseases 


VoDUMn VII 
NuMBra: n 


operation itself, such as hemorrhaBe and defects in 
the line of suture, the problem of management be- 
comes one of recognition at a time when such treat- 
ment can bo carried out. The inherent difficulties in 
the early recognition of cancer of the stomach is 
graphically illustrated by the fact that, taking the 
country by and large, but 1 in 4 cancers of the stomach 
are amenable to resection at the time of their diag- 
nosis as such. Herein lies the challenge to be met if 
improvement in results are to be attained in the treat- 
ment of the disease in the organ in which it .shows its 
greatest incidence. The absence of early symptoms or, 
if present, their lack of impressiveness and of an ap- 
preciation of the necessity for adequate, competent 
study and examination are fully recognized by the 
members of this and other highly trained groups, but 
Urgency of action on the part of the profession at 
large and of the intelligent members of the laity is 
yet to be accomplished. 

The known tendency of cancer to spread along sub- 
mucosal routes, neither visible nor palpable in its 
earlier progress, demands that the resection be a wide 
one: of equal importance is the removal of the 
regional lymphatics. While there is no reason for the 
adaptation of operations for carcinoma to influence 
gastric chemistiw, it is interesting to note that the 
curability has been found to bo higher in those show- 
ing achlorhydria than in those showing the presence of 
acid, the higher the value of the acid the less the 
prospect of cure. 

The average mortality in o.\'poriencod hands ap- 
proximates 10 per cunt and the ultimate result in the 
operable group compares favorably with that obtained 
in internal cancers situated elsewhere when the cri- 
teria of operability are fairly considered. 

Total gastrectomy implies the removal of the 
stomach as a whole, including a portion of the duo- 
denum and of the esophagus. The difficulty of its 
e.xecution, its high mortality and the fact that life 
subsequent to it is relatively short combine to give it 
but a restricted place in the treatment of ga.sfric 
cancer. The accepted indications for its employment 
are, a carcinoma involving practically all of the 
stomach without evidence of distant metastases: suffi- 
cient mobility of the stomach, jiylorus and lower end 
of the esophagus to make the oi)oration possible from 
a technical viewpoint: and the condition of the patient 
such that an operation of this magnitude may be 
undertaken with reasonable hope of recovery. The 
mortality in the reported cases has averaged 40 per 
cent Mith practically all the survivors dying within a 
five-year period. Many of the latter developed a 
marked secondary anemia, usually associated with 
metastases, although an instance of severe secondary 
anemia has been reported in which, at autop.sy, no 
metastasis was found. While Mann and Graham have 
shown an absence of anemia in dogs four years after 
total gastrectomy, the question of the effect of the 
total absence of the gastric wall and its secretions on 
the physiologic activities of the body of the human 
offers a problem. Both clinical and laboratoiy ex- 
perience have proved that the retention of a part of 
the stomach suffices to protect against a pernicious 
type of anemia which at first was feared would follow 
large gastric resections. It has also been shown that 
in both patients and animals the physiologic digestion 
of proteins, fats and carbohydrates, when properly 


fed, is not seriously affected by the loss of pepsin and 
hydrochloric acid entailed by total gastrectomy. The 
%vork of Castle and Locke, demonstrating an "intrinsic 
ga.stric factor" having to do with erythropoiesis, has 
been confirmed by other investigators and would seem 
to indicate that a relationship exists between the 
stomach and the concentration of erythrocytes and 
hemoglobin in the circulating blood. These findings 
make tenable the hypothesis that total gastrectomy is 
of itself a contributing factor to the secondary anemia 
obsei-ved following its usage in the treatment of 
cancer. 

In discussing the status of gastrectomy in the treat- 
ment of ulcer, probably a better perspective can be 
gained by a consideration of its pre.sent employment 
in the various phases of the dise.ase. The surgical 
treatment of patients with peptic ulcer has shown a 
jirogressive change from a conservative to a radical 
attitude in the last two decades. The simpler pro- 
cedures of gastrojejunostomy and plastic operations 
on the pylorus were at first hailed with enthusiasm 
and widely employed. With the lapse of sufficient time 
for the evaluation of ultimate re.siilts these operations 
were found fo have definite di.sad vantages and have 
been largely replaced first by resection of the pylorus 
and later by subtotal resection of the stomach. While 
the conservative procedures still have their advocates, 
the field of their employment is becoming progres- 
sively more rc-'^tricted. Duodenal ulcer.s on the pos- 
terior wall associated with bleeding, deeply pene- 
trating lesions, multiple ulcers, gastric ulcers that do 
not decrease in size under treatment, those with an 
exlensi%'o gastritis and those with a high gastric 
acidity, all demand more than a palliative short 
circuiting operation for their relief. It is recognized 
that peptic ulcer is primarily a medical problem and 
that its mere presence cannot bo considered an indi- 
cation for the application of surger.v. The indications 
for operation arc now fairly well established and 
opinions crystallized ns to the advisable time for 
carrying out surgical treatment. The same unanimity 
cannot be said to exist regarding the e.xtcnt of the 
operation, but there i.s a definite trend to more and 
more radical resections. Whatever the cause of ulcer 
abundant and conclusive clinical experience has demon- 
.strafed its close relation to the presence of acid. The 
.simpler conservative operations neither eradicate the 
accompanying duodenitis and gastritis nor sufficiently 
reduce the gastric acidity, the recognized factors of 
importance in relation to recurrence and both of which 
arc amenable to resection. It is true that the primary 
mortalify of the simpler conservative operations is 
lower than that of resection, but when the mortality 
of the secondar.v operations in patients, showing re- 
currence following the primaio,' employment of the 
simpler operations is considered, the combined mor- 
tality of the two groups is shown fo approximate that 
of primary resection. This statement will not hold 
with reference to all clinics and surgeons, but it is a 
true reflection of the country at large. The throe con- 
ditions sought by the proponents of gastrectomy in 
the treatment of ulcer arc, 1 — the elimination of the 
ulcer and ulcer-bearing area; 2 — the restoration of 
physiologic activity; and 3 — protection against re- 
currence. 

Gastric Ulcer. The indication for the surgical treat- 
ment of gastric ulcer is relatively simple, namely, one 
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that does not heal under intelligently directed medical 
treatment. Persistence of ulcer in spite of appropriate 
medical treatment of necessity arouses a suspicion as 
to its innate character and the safety of the patient 
demands an answer. The safety of the patient equally 
demands an operation that will afford protection re- 
gardless of the microscopic structure of the ulcer, 
information that can be obtained only after its re- 
moval. Local excision alone, local excision or cautery 
destruction supplemented with pastro-enterostomy, 
pastro-enterostomy, .sleeve resection and resection of 
the pylorus have all been tried and found wantinp in 
that incomplete relief of symptoms and recurrence of 
ulceration have been so frequently noted. The con- 
census of opinion of the pre.sent time is that subtotal 
pastrectoniy is the operation of choice for pastric 
ulcer, reservinp the simpler operations for those 
patients whose condition is such that the risk docs 
not justify the operation. Once a decision for re- 
section is reached those with the preatest e.xperience 
advocate carryinp out a really radical removal of the 
stomach. While pylorectomies and antrumcctomics 
h.ave a mortality rate as hiph as partial resection, they 
have little advantape over pastro-enterostomy. since 
they fail to remove a sufficient amount of the stomach 
and consequently fail to decrease pastric acidity. The 
advocates of subtotal gastrectomy set three-fourths to 
four-fifths of the stomach as the amount to be re- 
sected, claiming that less e.xtensive resections fail to 
produce anacidity or hypoacidity and that a recurrence 
of symptoms may follow the failure to obtain this re- 
sult. In our opinion these arguments do not have the 
same force when applied to pastric ulcer as when 
applied to duodenal ulcer, since the recurrence of ulcer 
in the stom.ach, at the stoma and in the jejunum are 
obseiwed far less frequently following resections for 
pastric ulcer than after operations for duodenal ulcer. 
The ever present possibility of carcinoma in pastric 
ulceration and the difficulty, in fact the impossibility 
of its identification in all cases at the operating table 
h.as led to the general acceptance of resection as the 
tre.atment of choice in gastric ulcer, granting its ac- 
cessibility and its operability, when the general con- 
dition of the patient does not prohibit the employment 
of an operation of this extent. 

Duodenal Ulcer. The real problem in the present 
status of gastrectomy comes in attempting to define 
its place in the treatment of duodenal ulcer. Assuming 
that surgery is employed only in cases of intractable 
chronicity, perforation, obstruction and hemorrhage, 
one runs counter to many diverse opinions as to the 
v.alue of gastrectomy in the surgical management of 
these complications. -All are agreed that the routine 
employment of pastro-enterostomy or of plastic oper- 
ations on the pylorus in all cases is, in many instances, 
but asking for further trouble. The American pro- 
fe.ssion was slow in accepting the hypothesis advanced 
by Finsterer in 1920 that where there is no .acid there 
will be no ulcer. It cannot now be said to have unani- 
mously adopted the surgical procedure having as its 
objective the production of anacidity, but the trend is 
definitely in this direction. Ulcers showing intract.able 
chronicity and presenting no complicating features 
offer the real bone of contention, the advocates of con- 
ser\-ative surgical measures claiming 90 per cent relief 
with a low operative mortality, while those favoring 
resection have been led to adopt the radic.al measure 


by failure to obt.nin rdief frt.m symptom' .ar.il by 
noting recurrence in from 2 to I'.O jvr cent of the 
patients upon whom tiny had perfornn<l con'crvativo 
.surgical procedures. The degree of b.vper.-ivri lion 
and the increase in acid. are. in mo't insfanci'. in 
inver.-e ratio to the patient'.s ape: thus the control <'f 
ulceration in the young individual presents a difficult 
Iiroblem. the solution of which incre.a'ing e.xperii nce 
indicates to be a sufficiently wide ri-.section of the acid- 
bearinp surface to proiluce anaciility or at lea't hypo- 
acidity. A resection of less extent c.nrries with it a 
greater operative risk than and has no contpensating 
advantape over the simpler proctdiires. Studies of tlie 
acid values in patients subjected to partial gastrec- 
tomy h.'ive shown varying results, apparently dein'inl- 
inp on the extent of the resection, approximatidy 70 
per cent obtaining a relative achlorhydria : in the group 
in which acidity was retained recurrences have Im ch 
note<l, while in the one in which anacidity obtaiiu'd 
they have been absent. This obsen'ation has leii to a 
certain standard, particularly in younger patients with 
hiph acid values, contemplating the removal of the 
pylorus, antrum, greater i>ortion of the lesser curva- 
ture and at least three-fourths of the body of the 
stomach. A truly extensive oiicimtion. but for whieh 
justification is claimed by ultimate results. In patients 
suffering from ulcer stenosis at the pylorus, particu- 
larly in the upper ape levels, the long duration of the 
disease results in atrojihy of the pastric glands with 
a low .acid content in the stomach. Kstablishment of 
drainage in such instances by means of pastro-enteros- 
tomy has afforded beneficent results, yet in the recent 
liter.aturc the suggestion is made that after the 
patient has been rehabilitated by the firovisiori of 
drainage, the abdomen bo reopened and resection 
carried out as a j)rotcctive me.asure. In my ni)inion 
only when massive or repcate<l hemorrhape has been 
a feature in the history is such advice acceptable. In 
perfor.ations sealed by adherence to adjacent structures 
resection is the operation of choice when tin- poner.al 
condition of the patient and the hK-al pathology permit 
of its execution without prohibitive risk. The indi- 
cation in acute perforation is the saving of life: this 
is accomplished by stopping the leak. We have en- 
countered rare instances, notably calloused ulcers on 
the lesser curvature immediately adjacent to the 
pylorus, in which satisfactory closure could not be 
accomplished by suture and in which we have resorted 
to primary resection with no untoward result. It is 
intcre.sting to note that Professor S. S. .ludin of Mos- 
cow, in Surgery, Gynecolopj- and Obstetrics, .Innuaiy, 
19.37. in reviewing his e.xperience with acute ulcer 
perforations at the Central Emergency Hospital in 
Moscow h.as come to the practice of resection as the 
operation of choice in the younger patients admitted 
to the hospit.al within six to eight hours after perfo- 
ration. During 1933 and 193.5, SO per cent of the ad- 
mission.s for acute perforation conformed to these 
.specific.ations, and 331 were subjected to resection, 293 
by the Billroth I and ,38 by a modified Billroth II: 
there were 2G deaths, a percentage of 7.8. During the 
same period conseri'ative operations were done on 87 
patient.s with acute perforations, including those in 
the higher age levels and those admitted late after 
perforation, with 28 deaths, a mortality of 32.2 per 
cent. 

The problem of the bleeding ulcer is one upon 
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which there is as yet no unanimity of opinion. It has 
long been conceded that ulcers showing a tendency to 
bleed should be destroyed or removed, even when 
treated by conservative surgical measui’e. It is now 
conceded by all that ulcers with a histoi^ of serious 
and repeated hemorrhage should be treated by re- 
section, with proponents for the Billroth I and a 
limited resection and pi-oponents for the Billroth II 
and a wide resection. The best of the argument in my 
opinion lies with the latter group, since the objectives 
are, first, to get rid of the ulcer and, second, to afford 
protection against recurrence. In the presence of 
massive hemorrhage a choice of medical or surgical 
management must be made, and in the event of a 
selection of the latter, a choice between ligation of the 
bleeding artery in the bed of the ulcer, ligation of the 
duodenal arteries supplying the ulcer and partial re- 
section. The mortality from hemorrhage in duodenal 
ulcer is an appreciable one, it being estimated on 
statistical reports at 3 per cent of the total number. 
However, if the mortalitj' estimation be limited to the 
ulcers showing bleeding, the reported mortality varies 
from 5 to 16, with an average of 9.8 per cent. The 
death rate is much higher in patients of 50 or over 
than in younger ones, presumably due to the sclerosis 
of the vessels in older patients, making more difficult 
the establishment of thrombosis. The mortality is 
definitely less when the operation is carried out within 
48 hours after the onset of the bleeding than when 
patients are carried along on transfusions and a 
medical regime until these have been demonstrated to 
be futile in controlling the bleeding. While subtotal 
resection is desirable, the radical procedure will have 
to be modified or abandoned with substitution of direct 
or indirect ligation as the condition of the patient 
warrants. In any event, operation on patients de- 
pleted by blood loss, even with multiple transfusions 
as adjuvants, carries a higher risk than when the 
opei-ation is done during the quiescent, non-bleeding 
interval. Finsterer is a strong advocate of immediate 
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operation, pointing out that he had a surgical mor- 
tality of 4.3 per cent for a series of 46 cases in which 
patients were operated on within 48 hours of the onset 
of hemorrhage, and a mortality of 32.7 per cent for 
55 cases in which the patients were operated on after 
48 hours. Jejunal and gastrojejunal ulcers following 
gastro-enterostomy present the same indications for 
gastric resection as do the original ulcers and offer 
technical difficulties in its execution that entail a pro- 
portionately higher mortalitj'. 

While clinics and individual surgeons have reported 
impressive series of subtotal gastrectomies for ulcer 
with a mortality as low as 2 per cent, the death rate 
for the country at large will more nearly approximate 
8 or 10 per cent, proving that it is a serious operation 
and one not to be undertaken too lightly. More and 
more surgeons, dissatisfied with the results of simpler 
measui'es, are turning to it and there can be no doubt 
but that in selected cases it gives excellent results. It 
is the operation that is followed by the lowest acid 
values and by the smallest number of recurrences and 
the one which gives the greatest relief. The fact that 
recurrences are noted following this procedure means 
that tlie gastric acid has not been adequately con- 
trolled or that the gastro-intestinal mucosa of the 
patient is peculiarly susceptible to ulceration; which 
again may be interpreted as meaning that the cause 
of ulcer remains obscure. In seeking a solution of the 
problems presented by ulcer, surgery has not been 
static. It has sought to adjust itself to the clinical 
variabilities of the disease and to changing viewpoints 
as to its cause, to the difficulties of instituting surgical 
treatment at the most favorable time, to new and re- 
vised methods of treatment and to shifting concepts 
of physiology, particularly as it applies to restoration 
of function following various operations. Conforming 
to these objectives and to our limited knowledge of 
the etiologj’-, gastrectomy, in selected cases, offers to- 
day the best chance for cure. 


Gastrectomy, Partial, Subtotal and Total, the Radiographic Phase 


By 

WILLIAM H, STEWART, M.D.* 

NEW YORK. NEW YORK 


W HEN we were invited to discuss the roentgeno- 
graphic aspects of gastrectomy, it seemed difficult 
to know just how to approach the subject. After con- 
siderable thought we decided to take up first the one 
unquestionable indication for gastrectomy, namely 
cancer. 

Looking over the statistics of the Lenox Hill Hospi- 
tal for the period of 1923-1934, we were impressed at 
once by the high mortality of cancer of the stomach. 
201 of 255 cases of malignancy of the stomach were 
operated with a hospital mortality of 33%. 49 of these 
cases were resected with an immediate mortality of 
’42.8%. 89 had exploratory — no surgical procedure 
could be carried out. The remaining 63 had palliative 
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gastro-enterostomy. To date (1940) of those living 
after resection during that period, who could be 
followed, one lived one year, one lived two years, one 
seven years, one nine years, one ivas alive nine years, 
after then lost track of, and two ivere alive after ten 
years. 

It is evident, from these figures, that when these 
cases reached the surgeon they were so far advanced 
as to be almost hopeless under any form of gastrec- 
tomy. With the hope of stimulating an earlier diag- 
nosis we are presenting what we believe to be the most 
modern method of X-ray examination of the stomach. 
Before describing this technique we would suggest 
that the propaganda and publicity which has been 
carried on by so many societies and public officials to 
make the public cancer conscious, be continued and in- 
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creased, so the laity consult their physicians early, 
namely when they have loss of appetite and loss of 
weiKht with slight indigestion, because then is the 
time when the roentj^en examination can reveal what 
no other method has succeeded in doinp. namely the 
early diapnosi.s of cancer of the stomach. 

llavinp persuaded our patient to consult his doctor 
at an early date, we must now work on the medical 
consultant to make him also “cancer minded,” .so th.at 
he will, no matter how vapue the clinical symptoms 
are, immediately think of havinp an X-ray exami- 
nation made. 

It is known that at this early stape of malipnancy, 
the clinical symptoms are slipht, indeed almost nil. 
Hut such cases, however, frequently show distinct 
positive roentpen sipns of the lesion. This applies 
especially to cancer of the body of the stomach with 
no obstruction at the inlet or outlet. 

The X-ray e.xamination must bo made by a com- 
petent roentpenolopist who will not jump at con- 
clusions but will pive his opinion by carefully weiph- 
inp his findinps and usinp the most modern methods 
in ascertaininp the facts. What, then, is this modern 
method so frequently spoken of, which is to be used 
in all cases of suspected cancer of the stomach? The 
followinp is a brief outline of the procedure. 

The patient presents himself at an early hour with 
an empty stomach, a preliminary fdm is made to ex- 
clude any abdominal lesion visible without the means 
of an opaque meal. Four ounces of barium, with a 
suitable vehicle apreeably flavored, is then fed to the 
patient in the erect position. Under fluoroscopic con- 
trol snap films, made possible by a switch-over ar- 
ranpement from fluoroscopy to radiopraphy, are made 
durinp the examination. The fluoroscopic screen must 
have a Bucky grid attached to provide a bettor image. 
Ne.xt the patient is placed in the prone position with 
a Chaul bap arranged to give a variety of pressures to 
the stomach region and a series of polygrams con- 
sisting of four images on one 10 x 12 film of the 
mucosal pattei-n are made under fluoroscopic control. 
This procedure may be repeated at the six hour visit. 
Then follows a series of films made in the erect, 
supine, prone and oblique positions, in sufiicient 
number to satisfy the examiner. The old idea that 
you have to have twenty or thirty films to make a 
diagnosis is obsolete. With the coming of the spot 
film and pressure technique fewer films are required. 

At this point, one may remark .about the rule advo- 
cated by many roentgenologists, when usinp the old 
technique, n.amely, that one normal film in a series is 
.sufficient to e.\clude the diagnosis of a lesion, even if 
the majority of the other roentgenograms show de- 
fects, has been proven erroneous and misleading. In 
our experience many cases which appeared normal 
under ordinar.v technique showed defects indic.ating 
pathology when submitted to a special device. 

THE DEFECT; ITS LOCATION 

Let us consider for a moment the deformity which 
is recognized as cancer. First we note its location. 
Ulcers on the lessor curvature, below the angularis, 
especially when within one inch of the pylorus, must 
be looked upon ns suspicious of cancer (2). Deformi- 


ties on the gri'.nter curwituro .-ire in .a very largr p' r- 
ceniage indic-itive of m.'ilign.'iTu-y and bsiens at the 
fundus have proven to be mo-tly carirereii-. 

SIZE OF THE DEFECT 

It has been said, for many years, that tin' sire of 
the le.iion indicatc.s whether it is benign or malignant. 
We know now this is a fallacy .nnd to depend upon it 
is often ver.v misleading. While large lesions r.iv 
prob.ably positive, the .smallest of ulcers may indei-d 
bo cancers. 

THE SHAPE OF THE DEFECT 

In general, it is important in the re<-ognition <'f 
cancer. The contour is. ;is a rule, irregular 'vith 
.sharply cut edges. It does not have the budding and 
contracting defect of ulcer nnd most cases show the 
“halo” or meniscus sign described by Carman. In 
cancer of the infiltrative tyjie, there is a llaltenial 
area, especially on the lesser cur\'.'iturc. showing only 
a little stiffness .and notching. The old leaching that 
a peri.st.altic wave will jump the area, is another sign 
difficult to recognize, especially in smaller lesions. 
Even when of considerable size, the shift to and fro 
with peristalsis renders the recognition of the jump 
confusing. The flat defect looks like an inl.ay in the 
stomach wall. It may become tri.angular in shaiie with 
the apex protruding be.vond the stomach wall (.T). 

He.side the ulcerated nnd indurated type of cancer 
we have the t.vpe in which there i.s projection of the 
tumor tissue into the cavity of the stomach. It may 
or m.ay not have an ulcerated surface. Tumors of this 
.sort occur mostly on the gre.-iter curvature and give 
quite a characteristic filling defect. The occasional 
tumors of the fundus are generally malignant. Few 
of them are operable. 

The decisive procedure where there is question as 
to the X-r.ay diagnosis, is to put the patient to bed 
and let him rest for a time. He may gain in .strength 
and weight but when roentgen findings remain the 
s.ame, or show increase of involvement, cancer is the 
answer. 

There are, however, a few cases where the defect 
is actuall.v filled with cancerous tissue so that the re- 
examination g.ave a false impression of disappearance 
of the lesion. It has been said that mucus will also 
cause disappearance of the shadow. Manipulation or 
Lavage should displace the plug. 

We h.ave attempted to enumerate the advance m.ade 
in the radiological diagnosi.s of early cancer of the 
stom.ach, believing that the roentgen findings are the 
most certain factor for the surgeon to consider in 
forming his decision about gastrectomy. 

Fin.ally, it must bo admitted that even with all our 
skill .and modern mcthoels there are a certain percent- 
age of case.s in which it is .almost impossible to recog- 
nize a malignant lesion. In such cases it is best to 
advise operation and to consider the process malignant 
until proven otherwise. 

Of late years the use of the flexible ga.stroscope has 
become more and more in vogue. From our experience, 
except in the hand.s of an e.xpert, it has been only 
valuable as confirming the X-ray findings. 

The roentgenologic demonstration of complications 
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in gastric resection is concerned with early and late 
malfunction of the anastomosis. This may be due, in 
early cases, to edema of the stoma, adhesions or kink- 
ing. If the case is malignant we meet with recurrence. 
It has been said that once surgeiy has been resorted 
to “all bets are off” as far as X-ray intei^pretation is 
concerned. This would not apply if control films are 
obtained before the patient left the hospital following 
the resection. 


In our experience marginal ulcer in resection is 
practically unknown in contra-distinction to their not 
infrequent occurrence in simple gastro-enterostomy. 
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The Effects of Gastrectomy in Animals' 

Bjf 

A. G. IVY, Ph.D., M.D. 

CHICAGO, ILLINOIS 


O bservations on gastrectomlzed animals show 
that the stomach cannot be considered as an es- 
sential organ in a strict sense. Observations on man 
and animals show that the stomach manifests the 
following functions: 1. Reservoir function. The reser- 
voir function renders it possible to ingest a large meal 
in a short period of time. 2. Triturating function. The 
movements of the stomach function to decrease the 
size of the food particles and to mix the food with the 
gastric juice and to eject from time to time relatively 
small quantities of chyme into the intestine. 3. Di- 
gestive function. The hydrochloric acid-pepsin in 
gastric juice reduces protein to proteoses and pep- 
tones, which represents the first stages of protein di- 
gestion. Pats may be emulsified to some extent by 
the acid and the movements of the stomach. The 
ptyalin of saliva continues to digest cooked starches 
in the stomach until the enzyme is inactivated by 
the gastric acidity. 4. Hematopoietic function. The 
stomach secretes an “intrinsic factor,” probably an 
enzyme, which acts on “extrinsic factors” in the food 
to produce a substance that has anti-pernicious anemia 
properties. This substance is sometimes referred to 
as the erythrocytic maturation factor, which after ab- 
sorption is stored in and possibly worked over by the 
liver. Obseiwations on animals and man indicate that 
the “intrinsic factor” or enzyme is also produced fas'- 
the intestine. 5. Bacteriostatic awl bacteriocidal 
function. By virtue of the acidity of gastric juice 
certain organisms are killed or inactivated in the 
stomach. 6. Co-absorptive function. By virtue of its 
digestive, reservoir and triturating functions, the 
stomach facilitates the absorption of calcium and iron 
in food. 

The importance of these various functions is best 
determined by removal of the stomach. The stomach 
of numerous rats, pigs, dogs, puppies and monkeys 
have been totally removed in our laboratory since 
1922, and the consequences of the loss of the various 
functions of the stomach have been studied or ob- 
served. 

Loss of the reservoir function. The dog immediately 
ceases the bolting of food (1). After several months 
food may be ingested more rapidly, due in part to 

*From the Department of Physiology and Pharmacology, Northwestern 
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some dilation of the upper intestine and other com- 
pensatoiy factors. The rat, pig and monkey also eat 
less at a time. 

IVhen a subtotal gastrectomy is performed on the 
dog, the gastric remnant undergoes much hyper- 
trophy if he persists in bolting large meals (2). Along 
with the hypertrophy, gastric secretion returns and 
jejunal ulcer may occur. Biit jejunal ulcer never 
occurs after all the acid secreting mucosa is removed. 
When a radical subtotal gastrectomy is performed on 
the dog, so as to leave little more than cardiac mucosa, 
the capacity to secrete acid is markedly reduced (22, 
23). The discrepancies cited in the literature, we be- 
lieve, are due chiefly to variations in the e.xtensiveness 
of the resection of acid secreting mucosa. 

Loss of triturating function. The food of the gas- 
trectomized dog must be ground. Large pieces of meat 
or boiled potato may traverse the alimentary tract 
practically unchanged. In the rat, pig and monkey 
the diet is naturally well masticated or is well commi- 
nuted. 

Loss of digestive function. The factor of safety in 
digestion is large. Total gastrectomy obviously re- 
duces it. The coefficient of digestion of boiled ground 
meat in normal dogs in our laboratorj' is approxi- 
mately 95 per cent, whereas in gastreclomized dogs it 
varies from GO to 80 per cent (3). Our results agree 
essentially with those of Emery (4). The alimentary 
tract of such animals is quite unstable. For example, 
raw ground meat, particularly if it contains consider- 
able fat, may cause diarrhea. Recently we (3) at- 
tempted to determine the coefficient of digestion of 
cooked ham (lean portion) and found that it caused 
diarrhea in our gastrectomized animals. These animals 
are also sensitive to fat. Our e.xperience with more 
than 50 gastrectomized dogs teaches that they require 
from 25 to 50 per cent more of a diet containing meat, 
milk and bread, for maintenance, than a noi-mal dog. 

When properly fed, gastrectomized dogs (1, 9), 
puppies (5), pigs (6, 11, 12,. 13), and monkeys (7) 
remain in good condition. The pigs require iron, how- 
ever, to remain in good condition and they do not 
grow and put on fat as well as a normal pig. One of 
the several that we kept for two years weighed 425 
pounds. However, we have not been able to obtain a 
diet that will cause growth or maintain the preoper- 
ative weight in gastrectomized rats (8). In the rat 
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the stomach appears to be an essential organ, but we 
are unwilling to draw such a conclusion until dietary- 
factors have been more extensively studied. 

■Hematopoietic function. Since 1923 we (1, 5-8, 10) 
have attempted to produce the blood and bone-marrow 
picture of pernicious anemia in animals by gastrec- 
tomy and dietary modification. We have failed and 
have no faith in the few reports to the contraiy that 
have appeared in the literature (11). We, as well as 
others (12, 13) have been unable to confirm the obser- 
vations of Bence (11) on pigs, which are rather con- 
vincing, since we (6) and others (12) have found with 
Bence that the antipernicious anemia factor in the 
livers of gastrectomized pigs undergoes a marked 
diminution. In a few rats given iron parenterally, 
marked macrocytosis was observed, and in one a 
hyperplasia of the bone marrow was found, and it 
simulated somewhat that found in pernicious anemia 
(8). Hyperplasia of the bone marrow is commonly 
found in gastrectomized animals (1, 5, 7, 11), though 
hypoplasia may also be found (7, 8, 17) . Anemia when 
present, as it is always in the rat and pig, unless 
treated with iron, is usually hypochromic, erythropenic 
and microcytic in type. 

Bacteriostatic and bacteriocidal fiinction. This 
function of the stomach has been established by the 
observations of Arnold (14). We have made no direct 
experiments on ^the subject. However, we have ob- 
served that gastrectomized animals are susceptible to 
enteritis (1) in the summer months. We have lost as 
many as three gastrectomized dogs from enteritis 
during a single one-week period of hot weather. This 
has not occurred recently because we have learned not 
to place all the daily ration in the food pan at one 
time. 

Absorption of iron. Iron balance studies have not 
been made on gastrectomized animals. Dogs occasion- 
ally manifest a microcytic, erythropenic, hypochromic 
anemia (1, 10, 9, 15). A more severe anemia may be 
precipitated by intercurrent infection, prolonged diar- 
rhea, pregnancy (1, 7, 16), or an inadequate diet (17). 
Gastrectomized dogs are deficient in their ability to 
regenerate hemoglobin, a deficiency that responds to 
iron but not to the antipernicious anemia fraction of 
liver (18). We cannot state with certainty that the 
anemia that appears in the gastrectomized dog under 
conditions of stress is due solely to a deficiency of iron 
absorption ; yet, it appears to respond to iron therapy. 
In the monkey the anemia, when it occurs following 
gastrectomy, resembles that of the dog (7). The 
anemia of the pig resembles that of the rat, in which 
a complete return to normal levels is difficult to attain 
by the administration of iron (6, 8). Bussabarger and 
Ivy (19) have obtained a completely normal blood 
picture by giving a concentrate of liver protein (No. 
55, Eli Lilly and Co.) with iron orally to a small group 
of gastrectomized rats. (This is now being studied 
further). The return of the blood to normal was not 
accompanied by a return of normal growth. Adequate 
protein digestion and absorption, as well as iron, is 
required for hemoglobin manufacture. We suspect 
that both are deficient in the rat and pig, since both 
animals were' adequately supplied with abundant vita- 
mins in their diet. 

'Radical subtotal gastrectomy in the dog, including 
all. of Brunner’s glands or the duodenum does not 
cause .anemia (13, 22). 


Absorption of calcium. When puppie.s are ga.«trecto- 
mized at an age of 2 or 3 months, a liomogeneous 
osteoporosis results of such severity that gros.s de- 
ormities and spontaneous fractures of the bones of 
he extremities result. They do not develop rickets 
ihe percentage -composition of the bone laved down is 
normal, but too little is formed to support the veight 
of the growing animal. The condition is ameliorated 
but not completely prevented by the administration of 
so uble calcium salts. It was showm that soluble 
cycium salts are normally absorbed by the intestine 
ot such animals. In adult gastrectomized dogs (o 9) 
and pigs, the bones are decalcified, but not sufficientlv 
to cause deformities and spontaneous fractures (5). 
We have seen one case of homogeneous osteoporosis in 
a human patient subjected to a radical .subtotal ga*:- 
trectomy. 


Foui observed factors contribute to the production 
of the osteoporosis (5). One is the absence of HCl 
which normally renders food calcium more soluble and 
available for absorption. The second is the lo.ss of the 
leseivoir function of the stomach, in the absence of 
which the food in an inadequately digested state is 
passed rajiidly through the upper intestine, where 
most of the calcium is believed to be absorbed. The 
third factor is the presence of postcibal acidosis due 
to the secretion of alkaline juices and the absence of 
secretion of gastric juice. In the presence of acidosis 
the absorbed calcium is not normally deposited in 
bones and bones are decalcified. The fourth factor i.s 
the hyperplasia of the red bone maiTow which en- 
croaches on the osseous tissue. 


DISCUSSION 

The differences observed between the reaction of 
the rat and pig on the one hand and the dog and 
monkey on the other in regard to anemia may be due 
to a true “species difference.” However, we siuspeci 
that the difference is more likely due to the degree of 
success that has been attained in the search for an 
adequate diet. For example, one group of workers 
(20) has reported that gastrectomized puppies shov.' 
marked changes in nutrition and gait, as v/ell as 
changes in the skin and nervous system. The change 
in gait observed was due probably to osteoporosis, as 
noted above; and with our diet we have observed no 
changes in the mouth or tongue (1), in the skin (5), 
and neiwous system. In fact we have observed no 
changes in the nervous system (8, 21), symptomati- 
cally and histologically proven, in at least 70 dogs, 50 
rats, 15 monkeys, 25 puppies and 20 pigs, kept in the 
gastrectomized state from 6 months to 10 years. The 
monkeys; pigs and puppies were kept for 2 to 3 years. 

Obviously the presence of diarrhea or mushy stools, 
especially if associated with rapid intestinal passage, 
will predispose to mineral, vitamin and protein loss, 
all of which are concerned in the genesis of the various 
disturbances observed in gastrectomized animals. 

SUMMARY 

The observations on the effect of total gastrectomy 
in animals show that the stomach in the strict sense 
is not an essential organ. Other than serving as a 
reservoir, the stomach performs no essentially specific 
function that cannot be dispensed with. The rat may 
prove to be an exception to this generalization. The 
removal of the stomach, however, reduces the factor 
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of safety in digestion and places a strain on the motor, 
digestive and absorptive activities of the intestine. 
The “acid tide” that occurs after eating in gastrecto- 
mized and achlorhydric animals or patients places a 
strain on calcium stoi-age by the body. In addition 
gastrectomy places a strain on the mechanism con- 
cerned in the absorption of iron, and predispo.scs to 
enteritis. It cannot be stated that total gastrectomy 
causes pernicious anemia, combined degeneration of 
the spinal cord, stomatitis and glossitis, in the rat (G 
months to 1 year), dog (1 year to 12 years), pig (1 
year to 3 years), or monkey (1 year to 2.G years). 

The stomach is more important in the economy of 
the growing than the adult mammal. It is more im- 


portant in the pregnant female than in the male 
(dog). Proper nutritional care is indispensable in 
maintaining health in animals without a stomach and 
very probably in men and women similarly handi- 
capped. 

Subtotal gastrectomy handicaps the patient only to 
the extent that it reduces the factors of safety in di- 
gestion and absorption and that the reduction is not 
in time compensated for by hypertrophy of the gastric 
remnant and by favor.able changes in the upper in- 
testine. The extent to which acid is secreted post- 
opemtively depends on the amount of acid secreting 
mucosa removed and the degree of the hypertrophy of 
the remnant. 
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The Problem of Gastrectomy and the Anemias* 


nv 

CHESTER M. .TONES, M.D. 

BOSTON, MASSACHUSETTS 


I T is obvious that a decision to remove tlic stomach, 
either in part or as a whole, must at once bo ac- 
companied by a question as to the possible deleterious 
effects of such a procedure. Aside from the evident 
fact that removal of all or most of the stomach results 
in the loss of a capacious and efTicient container and 
mixer of ingested food, it is pertinent to inquire as to 
whether any indispensable functions have been lo.st. 
Loss of peptic activity is presumably of little moment, 
inasmuch as the duodena] and pancreatic secretions 
contain adequate and readily available proteolj-tic 
enziuncs. The reduction or complete loss of hydro- 
chloric acid cannot be said to be unimportant, although 
it is clear that a very large number of individuals, 
especially in the later decades of life, are apparently 
free of any troublesome symptoms even in the face of 
long-standing achlorhydria. It is also true, however, 
that .so-called gastrogenic dian-heas exist and are fre- 
quently controlled by the administration of hydro- 
chloric acid. Of importance to this discussion is the 
fact, proven by various Investigators, that in the ab- 
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.“ence of adequate gastric secretion of hydrochloric 
acid, ingested iron is not fully utilized in the main- 
tenance of a normal hemoglobin level. Prior to the 
work of Minot and Castle there is little doubt that 
the anemia of patients with pernicious anemia was 
benefited, altliough not controlled, by the use of hydro- 
chloric acid. Here, then, is one factor concerned in the 
maintenance of normal hematopoic.ses that is affected 
to a greater or lessor degree by removal of gastric 
tissue. Tlie chief site of acid secretion is known to bo 
in the body and fundus of the stomach, a region obvi- 
ously concerned in most gastric resections. Indeed, 
one of the stated purposes of gastric surgery is to re- 
duce or to remove entirely the acid-secreting portion 
of the stomach. 

Castle’s (1-4) demonstration of a factor in gastric 
secretion directly concerned with the normal matu- 
ration of red blood cells added another important 
gastric function that had previously been almost en- 
tirely unsuspected. This fundamental factor in gastric 
juice, the so-called intrinsic factor, is e.ssential to the 
maintenance of normal blood formation, and its 
absence is now known to be directly responsible for 
the development of primarj’ Addisonian anemia. For 
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the most part, ' cases of . so-called pernicious anemia 
show a lack of hydrochloric acid secretion as well as a 
loss of the intrinsic hematopoietic factor. But of the 
two factors, the latter is the more fundamental inas- 
much as there are rare but authenticated cases of per- 
nicious anemia- .unassociated ' with complete achlor- 
hydria. 

The establishment of this important function of 
the stomach has provided us with a much greater 
understanding of the problems of hematopoiesis and 
must of necessity enter into any consideration of the 
effects of gastrectomy, subtotal or complete. In the 
absence , of all or most of the stomach, what effects 
must one anticipate on the problem of normal blood 
formation? Such a consideration underlies a large 
amount of careful investigation directed at establish- 
ing the site of formation of this antianemic factor of 
Castle. It will be of interest to review the important 
investigative work that has been done. Castle (1-4) 
in his original work in 1929 presented conclusive evi- 
dence that there is found within the normal stomach, 
during the digestion of beef muscle, some substance 
capable of promptly , relieving the anemia of patients 
suffering from pernicious anemia. This substance was 
absent from the gastric secretion of patients with per- 
nicious anemia. He further, apparently, showed that 
this “intrinsic factor” could not be demonstrated in 
normal human duodenal contents nor in saliva when 
either secretion was incubated with beef muscle. He 
concluded that this active constituent of normal human 
gastric contents is in all probability secreted by the 
gastric mucosa. For the first time a relationship be- 
tween the stomach and the bone marrow was demon- 
strated, and the general belief that the integrity of 
the stomach is unnecessary to proper body metabolism 
was brought into question. Castle also showed that 
this antianemic factor was independent of the gastric 
secretion of acid, pepsin or rennin. His studies were 
made entirely on the gastric secretion of human 
beings. 

Since these studies various investigators have 
sought to obtain more precise information as to the 
site of formation of this intrinsic factor. Sturgis and 
Isaacs (5) in 1929 showed that dried pig’s stomach 
was efficacious in the treatment of pernicious anemia, 
as did Conner (6) and Wilkinson (7) somewhat later. 
Subsequently Meulengracht (8-13) carried out more 
detailed experiments, employing preparations of the 
.cardiac, fundic, pyloric and duodenal mucosa from 
swine. No anti-anemic factor cou](d be demonstrated 
in material from the fundus; maximal activity was 
noted in that obtained from the pylorus and from the 
duodenum; only slight activity was obtained after the 
use of cardiac tissue preparations. He concluded that 
the glands of the cardia and pylorus and Brunner’s 
glands in the duodenum are functionally identical and 
that, in man, pernicious anemia is due to failure of 
the pyloric gland organ. By analogy with the pig, he 
assumed that the presence of Brunner’s glands in man 
accounted for the fact that every gastric atrophy and 
every gastric resection does not develop pernicious 
anemia. Accordingly, following Meulengracht, the 
question as to whether a primaiy anemia will develop 
under such conditions will depend on the extent and 
functional activity of Brunner’s glands in the duo- 
denum., . 


In attempting to correlate his experimental results 
with autopsy findings in pernicious anemia, Meulen- 
gracht (14) found, as had Faber and Bloch (15) in 
1900, that in man the greatest atrophy of gastric 
mucosa occurs in the fundus, whereas the pyloric 
glands and Brunner's glands are well preserved. Such 
a finding was at distinct variance with his experi- 
ments on the efficacy of various portions of pig’s 
stomachs and necessitated the postulation of a 
hormone produced by the fundic glands necessary for 
the stimulation of the pyloric glands to secrete the’ 
antianemic factor found in gastric secretion. 

Thompson (16), like Meulengracht, obtained excel- 
lent remissions in patients with pernicious anemia 
following treatment with the dessicated duodenal 
mucosa of swine. Uotila (17), similarly, noted satis- 
factory results following the use of powdered ileum, 
duodenum and jejunum, the first preparation being 
most potent. 

Ivy and his collaborators (18) studied the effects of 
total gastrectomy in dogs and noted the development 
of hypochromic anemia in some animals. Pregnancy 
was uniformly associated with the production of such 
an iron deficiency anemia, and Shumacher and Win- 
trobe (19) observed the development of a hypo- 
chromic, microcytic anemia in totally gastrectomized 
dogs, which, in addition, had become ill with distem- 
per. Total gastrectomy performed on swine, monkeys 
and rats as in dogs has been followed by normocytic, 
or microcytic, hypochromic anemia in all instances. 
Ivy showed, however, that the so-called intrinsic factor 
present in hog’s stomach is more than twice as ef- 
fective as that obtained from canine gastric tissue. 
There is, therefore, not only a striking difference in 
the antianemic potency of stomach preparations from 
different animal species, but as Ivy (20) points out, 
the dog, pig and rat appear to be so biologically consti- 
tuted that they do not develop the blood picture of 
peimicious anemia. Animal experimentation so far, 
although of extreme interest as regards the develop- 
ment of an iron deficiency anemia after subtotal or 
total gastrectomy, has thrown no convincing light on 
the exact source of the antianemic factor demonstrated 
by Castle to be present in human gastric juice. It is 
still impossible to translate to man, except by analogy, 
the results obtained after gastric resection in the dog^ 
swine, rat or monkey. It is important to point out,’ 
however, that in all the animal experiments anemia 
developed following gastric resection only after many 
months to years, except in the presence of other 
factors, such as pregnancy. 

Two histo-pathological studies ai'e of interest as 
suggesting that in man, also, the macrocytic anemia 
characteristic of Addisonian anemia does not develop 
unless there are important extragastric lesions exist- 
ing in the digestive tract. Brown (21) showed what 
he interpreted as widespread evidences of enteritis in 
a large number of autopsy specimens from patients 
dying of pernicious anemia. Deductions from these 
studies are open to question, however, because of 
failure to fix the tissues immediately after death Of 
much greater suggestive interest is the recent histolo- 
gical study made by Jacobson. Material from the 
stomach and intestines was obtained from various 
animals and from human cases dying from pernicious 
anemia, sprue and certain other diseases. Jacobson 
( -) points out the striking parallelism in the dis- 
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tribution of argentafllne cells in man and in the pig 
and the localization of the principle active against 
pernicious anemia in the mucosa of the gastro-intesti- 
nal tract. In patients dying with perniciou.s anemia 
the argcntaffine cells, which normally are found in the 
cardia, pylorus, duodenum, small intestine, colon and 
appendix, are completely or almost completely ab.sent 
throughout the gaslro-intestinal canal. He suggests 
the interesting possibility that these particular cells 
are responsible for the secretion of Castle’s intrinsic 
factor but admits that as yet convincing proof is lack- 
ing. In view of Castle’s original failure to produce 
a remission in pernicious anemia patients fed a 
mixture of beef muscle incubated with normal human 
duodenal contents, caution is still neces.sary in inter- 
preting Jacobson’s suggestions. In spite of the lack 
of complete proof, it is obvious on the basis of animal 
e.xperimentation that development of a primary Ad- 
disonian anemia in man as a sequel to partial or total 
ga.strectomy is rarely to be e.xpected. Clinical reports 
are fully in accoi'd with such an assumption. 

Moynihan (23) in 1911 reported a successful re- 
moval of the entire stomach for cancer in a patient 
whom he was able to follow for over three years. A 
severe anemia developed two year.« after operation, 
responded to treatment temporarily but sub.sequcntly 
recurred and re.sulted in the death of the patient. 
Autopsy showed no evidence of malign.ancy, and pre- 
sumably the anemia was the cause of death. Following 
the report of this case, sporadic instances of macro- 
cytic anemia occurring after gastric resection h.ave 
appeared from time to time. In 1933 Goldhamer (21) 
was able to collect 23 cases from the literature, in- 
cluding one of his own. Since then not more than 10 
cases have been reported, although without doubt 
more have occurred. In 1939, however, Sturgis and 
Goldhamer (25) were unable to collect more than .3 
cases of macrocytic anemia following g.nstric resection 
from the jireceding 11 years’ total group of anemia 
patients seen by them at the Simpson Memorial. At 
least 271 patients, who had major gastric surgery in 
6 different ho.spitals, were followed carefully during 
recent years (20-31) and no cases were noted to have 
developed a macrocytic anemia. Walton (32) was un- 
able to record any such development in a group of 
almost 800 partial g.astric resections, although the 
care with which this group of patients was followed 
is open to question. Among the individual cases re- 
ported, only one or two are believed to have developed 
sooner than Dvo years after operation. Two cases, re- 
ported by Vaughan (33) and Heck and Walters (31) 
respectively, changed from hypochromic microcytic 
forms of anemia prior to operation to macrocytic 
anemias at a date long after gastric resection. 


Slild hypochromic anemias following gastric surgery 
are not at all uncommon, and more severe grades are 
by no means rare. Fourteen per cent of a group of 
117 patients subjected to subtotal or total gastrectomy 
at Mount Sinai Ho.spit.al and reported to this society 
in 1933 by Ro.senthal (31) developed vaiying degrees 
of iron deficiency anemia over a period of from C 
months to 17 years after operation. An analysis of 40 
cases of hypochromic anemia occundiig after gastric 
.surgery was made by Hartfall (35). Most of the cases 
were in women at or near the menopause. The severity 
of the anemia appeared to incre.ase with its duration, 
and 25 of the 40 cases were on an obviously deficient 
dietary. In the most severe cases slight splenomeg.aly, 
glossitis and changes in the skin .and nails were noted. 
The most severe cases followed a gastrojejunostomy. 
In keeping with the implications sugge.sted above, 
5Iculcngfachl (3G) and Rowlands (37) stress the im- 
portance of the achylia gastrica type of syndrome 
occurring after radical gastric surgery, with the not 
infreijuent associated phenomenon of an increased in- 
testinal rate. Castle fI-4), I\y (20) and others have 
Iiointcd out clearly the importance of the interference 
to the digestive tract as a whole that may underly the 
develojiment of either the macrocytic or the more 
common microcytic anemias. Minot (38) has recently 
told me of a rather unii.sual iype of anemia occurring 
after gastric re.-'oetion — namely, a fairly severe normo- 
cytic normochromic anemia, responding neither to 
iron nor to liver therapy. Similar cases have ap- 
parently been fairly frequently noted and reported in 
continental European literature (39) but so far have 
not attracted much English and American attention. 

It is apparent that major gastric surgery — subtol.al 
or tof.al gastrectoni.v — may be performed without any 
great fear of undue consequence.s ns far as the factor 
of normal hematopoiesis is concerned. In spite of the 
f.act that relative or absolute achlorhydria results and 
secretory cells of importance to normal blood physi- 
ology may be removed, the development of serious 
anemias need not be feared. An occasional severe 
microcytic or macrocytic anemia may ensue in the 
course of many months following operation. In all 
probability, ho'vever, such anemias are readily treated 
with iron or liver. Of more importance is the fact 
that in most instances intelligent post-operative 
dietar.v management, together with the administration 
of minimal amounts of iron and liver, constitutes a 
me.asure amply suflicient to prevent the occurrence of 
such complications. The search for the c.\act site of 
formation of the intrinsic antianemic factor must still 
be pursued, but in spite of our lack of accurate knowl- 
edge as to its source, proper gastric surger.v need not 
be avoided. 
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Gastroscopic Observations in Resected Stomachs 

By 

RUDOLF SCHINDLER, M.D * 

CHICAGO. ILLINOIS 


G astroscopy has enabled us to study e.xtensively 
the anatomic aspect of the resected stomach. This 
paper is a report on 54 such patients in whom 204 
gastroscopic examinations were carried out. In 40 
patients only one examination was made; in 14 
patients 1C4 gastro.scopic observations became possible, 
the patients of this group having had an average of 
about 12 gastroscopies each. 

The artificial stoma was usually well seen, and in 
13 patients the jejunum was entered with the gastro- 
scope, an observation of about 10 cm. of its mucosa 
thus becoming possible. 

The artificial stoma after any type of gastric oper- 
ation usually is patent and rigid (Fig. 1), but some- 
times an automatic rhythmical pylorus-like activity — 
regular opening and closing with a stellar formation — 
may be seen, and I am inclined to believe that only if 
this automatic activity of the stoma is present, the 
condition of the resected stomach can be called a 
rather physiological one. This obsen-ation, in my 
opinion, i.s of great practical importance; but we do 
not know how this result may be obtained. Continued 
animal experiments should further our knowledge of 
this important point. 

The majority of patients with resected stomachs are 
seen at gastroscopy because they have serious distress. 
They may wai-p our judgment of the incidence of re- 
current trouble after resection. In our series, how- 

*Fnm the Dopartmrnt of Mcilicino, University of Cliicnco. 
r<Mcnt<ri before the American Gnutro-Entorologicnl Association nt At- 
lantic City, N. J„ June lO-Xl, 1940. 


ever, many of the patients were examined as a routine 
procedure. 

11 patients had had a resection for gastric carci- 
noma, 41 for gastric or duodenal ulcer, 1 for hj-per- 
plastic-atrophic antrum gastritis, and 1 for gastric 
syphilis. 

None of the 11 patients whose stomach had been re- 





Fig. 1. Gastroscopic picture of a patent stoma after 
resection. The entire circumference of the stoma is seen. 
Both loops of the jejunum are visualized. They are charac- 
terized by their Kerkring folds. The spur is seen between 
them. The posterior loop shows a peristaltic wave almost 
clo.sing its lumen. 
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seeled for carcinoma (see Table I) had a normal 
gastric mucosa at gastroscopic examination. In 5 ca.ses 
recurrence of the cai'cinoma was seen (Fig. 2) ; once 
severe purulent acute gastritis (Fig. .*5) was observed, 
three weeks after the re.section — a common finding 
such a .short time after any gastric operation; and 6 
times chronic gastritis of the superficial-atrophic tj’pe 
was found. 


Table I 

Gastric mucosa after resection for carcinoma (11 
cases) 



Number of 

i 

G.'iAtroscopic rindinpt 

Ca«e^ 1 

' llcmnrk'^ 

Normal 

0 j 


Rrcurrrnce 

= 

j 

One cm* with marjrinal 
! ulcer. One care with 
revere tfastritir. 

Purulent acute rnslrilis 

I j 

3 vveehr opemtion. 

Superficia! niistritis 


One cni’c ycarr after 

re-scclion. 

Superficial and atrophic 

1 


Atrophic pa^triti** 

i 

One rare nf complete 
atrophy 10 yenr« after rc- 
: fvetlon. 

Total 

11 

r 

i 


Table II demonstrates the gastro.scopic findings in 
41 patients in whom a resection for ulcer had been 
made. In only 4 of them a perfectly normal mucosa 
was seen. In these four patients (and in no other 
patients!) was found the rhythmical automatic 
pylorus-like action of the stoma. In one case a re- 
current ulcer of the lesser cun-ature was found; it is 
likely that this was caused by the presence of a silk 
thread which had cut through the mucosa. In 5 cases 
marginal or jejunal ulcers (Fig. 4) were ob.scrved; in 
one of these eases severe atrophy of the gastric mucosa 
was present. Silk threads may cut through the mucosa 
and not be eliminated for many weeks. They may cause 



Fig. 2. Gastroscopic picture of a resected .stomach. In 
this patient a gastric carcinoma was removed by resection 
eleven years prior to the gastroscopic examination. The 
blind end of the stomach is seen as a kind of pouch in the 
left upper quadrant. The tumor-like prominence seen in 
this region is a pseudopolyp made at the surgical inter- 
ference and has no practical significance. An anterior 
gastro-enterostomy is present in the right lower quadrant. 
At its anterior margin two small erosions are noticed. The 
stoma opened and clo.=ed rhythmically, ejecting with every 
contraction pieces of necrotic material into the gastric 
cavity, which accumulated in its lowest portion. Four 
such necrotic pieces are seen in the gastroscopic field. The 
diagnosis of a recurrent carcinoma in the inte.stine below 
the stoma was made according to this obsenmtion, and 
this diagnosis was confirmed by laparotomy. 


ulcerations and inflammation by continuou.s friction 
and may require surgical removal (Fig. 5). Such free 
silk threads were encountered in 6 ca.ses; in one of 
them a recurrent ulcer was present, in another a 
marginal ulcer. 4 were combined with gastritis or 
jejunitis. Chronic gastritis (Fig. G) and jejunitis is 
by far the most frequent disease of the re.sectcd 
stomach. In our material it was found in 27 ca.ses. 



Fig. 6. Gastroscopic picture of severe, acute, purulent, 
erosive gastritis, observed two and one-half months after 
resection. The rather normal jejunum is seen in the 
left upper quadrant. The gastric folds are tremendously 
swollen, and edemaioas. Between them purulent .secretion 
is pre.^eht. Two erosions are seen at the bottom of the 
picture. 

This, not the rarer marginal ulcer, is the disea.se which 
threatens to spoil the re.sulls of gastric resection. In 
my experience the significance of the .symptom.s of 
this important disease usually i.s undere.stimated by 
the surgeon. Nevertheless it is this condition which 
may stifle our pre.sent enthu.?i.nsm for ga.stric re.scdion 
for ulcer. 

The resection for hyperplastic-atrophic antrum gas- 
triti.s with jiyloric obstruction proved to be very sati.s- 
factory. The many .small scar.s seen in a stomach re- 
sected for .syphilis probably were the re.sull of treated 
gumma.s. 


Table II 

Gastric mvcosa after resection for peptic ulcer. (41 
case.s) 


Cartrorcopic FIndinr*! 

Number of ! 

1 ' 

1 

1 Remarks 

Normal alomnch 

i ^ 1 

i i 

In nil 1 en'e-* (but only in 

4 ca-'*'*) rhythmical 
action of the stoma. 

Recurrent ulcer ! 

1 ' 

Combined ^vith cllk 
thread's. 

Mnn'inat and jejunal 

5 1 

Often combined vrith fras- 

wlecr 


tritir, in one case with 
severe atrophy. 

Silk threads hanirinj; 

•t (and 2) 

4 combined with castritis 

loo*«cly Into the cavity j 

j 

i nnd jejunitis. 

1 with recurrent ulcer. 



1 with rrt.iritinal ulcer. 

Gnstritlft: Mixetl types: j 

15 ! 

complete atrophy i 

1 ^ i 


Jejunitis 

1 ; 

Kroride jejunitU without 

Gastritis nntl jejuniti's 

c 


Tolnl ! 

u 



Jour. P. D* 
November, 1940 
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The constantly changing anatomic aspect of a re- 
sected stomach can be appreciated only by repeated 
gastroscopic obsen'ation. Then we find silent marginal 
ulcers, leading to unexpected massive hemorrhage, or 
we find a jejunal ulcer as the cause of continuous 
distress. We may find severe gastritis, the probable 
reason of great weakness, serious abdominal dis- 



Fig. 4. Gastroscopic picture of a marginal ulcer in a 
resected stomach. Eleven days before this gastroscopy a 
severe gross hemorrhage had occurred. The jejunum is 
seen in the right side of the picture. The cavity of the 
stomach appears in the left lower quadrant. The suture 
line between the stomach and the jejunum is elevated and 
contains a round ulcer, which at gastroscopy was brilliant 
and yellow in color. In the center of this ulcer a dark 
brown spot is seen which has to be interpreted as a 
thrombus in a blood vessel. 

comfort, etc., but often being entirely symptomless for 
a long period of time until suddenly sj-mptoms reap- 
pear. The anatomic gastric history of a patient, 
gastroscoped 40 times from 1934 to 1940 is demon- 
strated in Table III. A deep jejunal ulcer healed; 
mild inflammation was seen. A massive hemorrhage 
was une.xplained. Time and again ulcerations were 
formed and disappeared. Sometimes only mild jejunitis 
and gastritis was observed. After a gross hemorrhage 
the most unusual picture of a thrombus in the depth 
of the floor of a marginal ulcer was obser\’ed (Fig. 4). 
Table IV shows the findings in a patient gastroscoped 
34 times. In the beginning severe gastritis was seen. 
Three years later a marginal ulcer wa.s found and 
three weeks after this observation a gross hemorrhage 
occurred. At present this stomach shows no pathology 
at all. Another patient, referred to in Table V, having 
continuous distress after resection, presented the most 
severe types of gastritis, at first superficial, later 
atrophic in character. 15 gastroscopies were made. 
Table VI gives the results of 14 gastroscopies carried 



Pig. 5. Gastroscopic picture of the gastric mucosa of a 
resected stomach in the surroundings of the stoma. A 
blackish silk suture has cut through the mucosa and it is 
hanging freely into the gastric cavity. 


out in a patient who after the resection developed a 
severe gastritis and jejunitis which before the re- 
section had not been present. Evidently the purulent 
post-operative gastritis had become chronic. In an- 
other patient 23 gastroscopies were performed before 
the resection in order to observe the course of a gi- 
gantic ulcer. At that time only mild gastritis was 
present. But after the resection (Table VII) the usual 
severe purulent gastritis developed, which in this case 
unfortunately turned into extensive atrophy. The very 
rare case of an erosive jejunitis with subsequent scar 
formation is illustrated on Table VIII. Therapy of 
this case was eminently successful. He had had a duo- 
denal ulcer, a gastro-enterostomy, a gastrojejuno-colic 
fistula, and a resection; and then the erosive jejunitis 
developed. It healed almost completely after high 
voltage X-ray therapy. 

It is evident that repeated gastroscopic examinations 
of the resected stomach reveal a multitude of varying 



C 


Fig. G. Three gastroscopic pictures seen in the same re- 
sected stomach. A. Here the gastroscope has entered the 
jejunum. The jejunal folds are close to the objective. No 
definite pathology is present, B. The gastroscope has been 
withdrawn into the stomach. The jejunum is still seen in 
the left upper quadrant. The suture line shows several 
“pseudopolj-ps,” all of them caused by the suturing and 
having no practical significance. C. The gastric mucosa is 
thoroughly atrophic, greenish-gray in color, and so thin 
that the submucosal blood vessels, normally invisible, can 
be seen. 


anatomic changes, as described in this paper. They 
should be familiar to the surgeon as well as the gastro- 
enterologist, 

DISCUSSION 

DR. A. F. R. ANDRESEN (Brooklyn, N. Y.) : I should 
like to accept the gauntlet that was thrown down that the 
patients who are operated upon and have subtotal gas- 
trectomy done for ulcer are the ones who W'ere failures 
of medical treatment. I wish to emphasize a thing I have 
said hpre many times before, and that is I don’t believe 
there is any medical treatment for ulcer — that an ulcer 
heals spontaneously. It is a part of every history of ulcer 
that spontaneous remissions occur, that all evidences of 
ulcer disappear in the interim. A simple, uncomplicated 

ulcer therefore requires no specific medical treatment 

the treatment is palliative and symptomatic. 

If we would only pay a little less attention to acid values 
in ulcer, either from the medical or surgical viewpoint, we 
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•would get better final results from our care of ulcer 
patients. If we would pay more attention to prevention of 
recurrence of ulcer by looking after the general condition 
of the patient, by removing infections and allergic factors, 
and by taking care of complications which prolong the 

Table III 


Gastroscopic obsei-vations in patient No. 6167 having 
had a resection for duodenal stenosis. 

0167 S-31-33— RESECTION FOR DUODENAL STENOSIS 


1 

10-27-S4 1 

Patent Btotna. Small area hcmorrhaBic 

inflammation. 

2 

12- 7-34 j 

Deep jejunal ulcer crater.’ Purulent 
jejunitis and gastritis. 

3 

12-13-34 

Jejunal ulcer. Inflammation improved. 

4 

1-30-35 ! 

Ulcer shallow. No jejunitis. No gastritis. 

G 

3- 6-35 

No ulcer. No inflammation. 

G 

4- 3-35 

No ulcer. Slight gastritis. 

7 

5- 2-35 1 

Jejunal erosion. No inflammation. 

S 

7- 6-35 

Jejunitis. 

9 ; 

11- 6-35 1 

Only mild Inflammation. 

10 

1- 4-36 

Mild inflammation. 


3-2G-36— : 

MASSIVE HEMORRHAGE 

n 

7-17-36 

No pathology. 

12 

10-2S-36 

Jejunal ulcer, 1 cm. below stoma. 

13 

12- 9-36 

Gastritis and jejunitis. 

14 

1- 6-37 

Ver>* mild gastritis. 

15 

2-10-37 

1 

Residue of gastritis. 


3-18-37— GROSS HEMORRHAGE 


16 

3-24-37 

Marginal ulceration (with thrombus in 
center). , 

17 

5-12-37 

Jejunitis. 

18 

9-20-37 

Jejunum entered. Jejunitis and gastritis. 

19 

10- 4-37 

Ulcerative oastritie. 

20 

10-25-37 

Only mild inflammation. 

21 

12- 6-37 

Small erosion in jejunum. Gastritis. 

22 

1-10-38 

Purulent ulcerative jejunitis and gastritis. 

23 

2- 7-38 

Almost no pathology. 

24 

B-18-38 

Purulent jejunitis. 

25 

6- S-3S 

2 marginal erosions. Jejunitis and 
gastritis. 

26 

6-28-38 

: 2 marginal ulcers. 

27 

7- 8-38 

2 marginal ulcers. 

28 

7-25-38 

2 marginal ulcere. Slight gastritis. 

29 

9- 2-38 

Marginal ulcer. Jejunitis and gastritis. 

30 

9-30-38 

Jejunitis and gastritis (1 erosion?) 

31 

10-29-38 

Marginal ulcer. Gastritis. 

32 

12-12-38 1 

Marginal ulcer. Slight gastritis. 

33 

1- 7-39 

Marginal ulcer healed. Marked gastritis. 

34 

4-10-39 

No gastritis- 

35 

6-14-39 

Gastritis. 

36 

8-16-39 

Jejunal and marginal erosions. 

37 

11-10-39 

Marginal erosions. No gastritis. 

38 

12-22-39 

Slight jejunitis. 

39 

2-23-40 

Marginal ulcer. Mild gastritis. 

40 

3-18-40 

Marginal ulcer. Mild gastritis and 
jejunitis. 


duration of the ulcer, we wouldn’t have to be stigmatized 
as being failures in the treatment of ulcer. 

Too often the persistence of symptoms is made the ex- 
cuse for operation for ulcer, without attempting to make 
a complete diagnosis. Persistence of symptoms in ulcer 
may be due to complications elsewhere which are causing 
ulcer symptoms, even though an ulcer has previously been 
shown to be present. It may be due to allergic irritation, 
some food causing irritation and persistence of the ulcer. 
I believe the persistence of symptoms for which operation 
is indicated is due to a very definite complication in the 
ulcer in practically every case. 

The ulcer that the surgeon sees and in which he says 
medical failures have occuiTed, is the complicated ulcer. 

Table IV 

Gastroscopic observations in patient No. 71389 begin- 
ning two years after gastric resection 

71389 1028— GASTRO-ENTEROSTOMY 

1033— RESECTION (JEJUNAL ULCER AND GROSS 
HEMORRHAGE) 


1 

5-11-35 

Severe gastritis of post-operative stomach. 

2 

5-14-85 

Severe hypertrophic ulcerative gastritis. 

3 

7-15-35 

ScvoTc gastritis. 

4 

10-31-35 

Gastritis improved. 

5 

1-22-36 

! Edematous inflammation of stoma edge. 

6 

3-I8-3C 

Both loops seen. Pseudopolyp. Edema of 
stoma. 

7 

5-18-36 

Only mild gastritis. 

8 

10-14-30 

Slight residue of gastritis. 

9 

12-10-36 

, Definite gastritis. 

10 

1-20-37 

Rather normal mucosa. 

n 

3-24-37 

Again chronic gastritis. 

12 

C- 2-37 

£ erosions et stoma. Pscudopolyp. Mild 
gastritis. 

13 

; 9- C-37 

No pathology. 

14 

12- 1-37 

Erosions at the stoma. Gastritis. 

15 

1 1-12-38 

Gastritis. 

16 

3- 7-38 

4 small shallow jejunal ulcers. Extensive 
hypertrophic gastritis. 

17 

3-29-38 

Mild jejunitis and gastritis. 

18 

5-23-38 

Marffinal vlrcr and marginal erosion. 

Slight gastritis. 

6-14-38— SEVERE GROSS HEMORRHAGE 

19 

7- G-3S 1 

Severe ulcerative gastritis. 

20 

7-20-3S 

No pathologj’. 

21 

S-24-3S 

Mild gastritis. 

22 

9-28-38 

IMarginal ulcer (silent). 

23 

' 10-22-38 

Jejunitis and gastritis. 

24 

11-16-38 

Normal mucosa. 

25 

12-21-38 

2 jejunal superficial erosions. Gastritis. 

26 

2- 1-39 

One tiny marginal erosion. Jejunitis and 
gastritis. 

27 

3- 2-39 

Extensive shallow erosion of anterior loop. 

28 

4- 6-39 

Marginal erosion. 

29 

6-19-39 

No pathology. 

30 

8-21-39 

No pathoIog>% 

31 

9-25-39 

Small area of hypertrophic gastritis. 

32 

10-23-39 

Mild jejunitis. No gastritis. 

33 

12-18-39 

Jejunitis of posterior loop. 

84 

2-14-40 

No pathology. 


JOUB. D. P» 

NO\’E3IBEB, 1940 
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the deep, indurated ulcer which has either perforated 
or reached the peritoneal surface, causing adhesions to 
neighboring organs, marked induration and deformity 
with more or less stenosis, occasionally with hemorrhages 
due to the enclosure of a bleeding vessel in a hard mass 
of horny induration. In the case of such complications, 
the internist who takes care of the case should recognize 
those which are not going to disappear spontaneously 
during medical care and then these patients should come 
to operation earlier. I agree entirely with the more radical 
procedures in such cases. The cases that the surgeons have 
shown us here were all cases in that class, and I object to 
their being called failures of medical treatment. They 
should have received medical treatment only in prepa- 
ration for operation. 

In hemorrhage it has been shown the lowest mortality 
occurs in patients fed early, in whom transfusions have 


Table V 

Gastroscopic obscrvatioiis in patient No. 20092k be- 
ginning two years after gastric resection 



200924 

1033~GASTRIC RESECTION 

1 I 

6-27-35 

Unusually severe gastritis with 1 marginn! 
erosion. 

LAPAROTOMY — No pathology at palpation. Abdomen closed. 

o 

1 1 

1 6-28-38 j 

1 Unusually severe gastritis, mostly of 
' BuperficinI type. 


Attempt of X-RAY THERAPY of stomach from 7-21-38 to $-13-38: 
2.268 R. 


3 

8- 3-38 i 

i 

Still gastritis. 

4 

8-22-3S 

Severe superllclal gastritis. 

5 

9- 9-38 

Severe superficial gastritis. 

C 

10- 7-3S 

Perhaps beginning atrophy. 


11- 2-3S 1 

Superficial gastritis improvetl. 

S 1 

12-14-3S 1 

Again very severe gastritis. 

9 

1-12-39 

' Again very severe gastritis. 

10 

6-12-39 

Severe gastritis, now almost exclusively 
atrophic In character. 

11 

' 7-10-39 

Extensire atrophic {jantritis. 

12 

S- 9-39 

Extenftive atrophic pastritia. 

13 

D-25-39 

: Atrophic hemorrhagic gastritis. 

14 

10-26-39 

Atrophic gastritis. 

16 

3- 4-40 

i 

t 

Severe atrophy with overlapping puper- 
ficial gastritis. 


been absolutely avoided except in the greatest of emer- 
gency, and in whom the application of cold to the ex- 
terior or interior of the stomach has been avoided. Mor- 
tality in such cases, in various reports has been brought 
down to somewhere in the neighborhood of 2 per cent, 
varying from 1.8 to 2.6%. Operation is rarely necessary 
and usually unsuccessful. 

I think the most important factor in the operative care 
of patients either for carcinoma or for ulcer is proper 
and adequate pre-operative and post-operative care. As 
Dr. Lahey stressed in his paper, pre-operative care, proper 
diet, with adequate vitamin and transfusions, bringing the 
patient up to the proper condition for operation is very 
important. I think it is little short of murder to operate 
upon a patient who is dehydrated, who has a marked alka- 
losis, or a marked anemia. Such patients should not come 
to surgery until that condition has been corrected. 

And post-operatively I think we have a very important 
duty to perform as internists and that is, we should start 


our feedings on these patients immediately after oper- 
ation. We have had our best results in the patients who 
have been started at once with feedings similar to those 
we use in gastric hemorrhage, with proper attention to 
vitamin content, and the avoidance of too much injection 
of fluid. That has been overdone and I think the pendulum 
is swinging away from this water-logging of the patient 
with sugar and salt solutions after operation and the use 
of too many drips or enemata and excessive sedation. 

DR. WALTER L. PALMER (Chicago, 111.) ; I think it 
would be of interest if Dr. Lahey would tell us briefly 
something of his indications at the operating table for 
carrying out resection in gastric carcinoma, and ^also what 
he thinks should perhaps be the optimum mortality rate 


Table VI 

Gastroscopic observations in patient No. llliSS, the 
first gastroscopy being made after a posterior 
gosiro-enterostoniy and a few days before gastric 
resection, and the following thirteen carried out 
after resection 

1926— POSTERIOR GASTRO-ENTEROSTOMY 
I1143S 1930— PERFORATION OF STOMACH 

3 GROSS HEMORRHAGES 


1 

9- 6-34 

Shallow marginal ulcer. 

9-12-34— RESECTION 

2 

11-28-34 

Extremely severe, acute, edematous, w- 
sire, hemorrhagie gastritis. No jejunitis. 

3 

12-12-34 

Still hemorrhagic gastritis. 

4 

1-29-35 

Severe gastritis. 

5 

6-28-35 

Jejunitis. No gastritis. 

6 1 

7- 1-35 ' 

Jejunitis improved. 

7 

10-23-35 

Chronic gastritis. 

S 

3-21-36 

Severe gastritis. 

9 

7-18-36 

Severe erosive gastritis and jejunitis. 

10 

C- 4-3S 

, Gastritis and jejunitis. 

11 

11-1C-3S 

Mild gastritis of lower portions. 

12 

6-17-39 

Mild gastritis. 

13 

9-30-39 

Gastritis and jejunitis worse again. 

14 

12- 9-39 

Inflammation less marked. 


Table VII 

Gastroscopic observations made after gastric resection 
in patient No. 173277. This patient had had twenty- 
three gastroscopic examinations between klZ3IS7 
and G/25/38 because of gigantic benign gastric 
tdeer, accompanied by only mild gastritis 


1732,7 6-25-38— RESECTION 


I 

7-11-38 

16 days after resection tremendous aeufe 
paatritfs. 

2 

8- 8-38 

Acute gastritis much improved. Mild gas- 
tritis. Silk suture migrating through 
mucosa. 

3 

10-31-38 

Jejunum entered. Severe erosive jejunitis. 
Beginning atrophy of stomach. 

4 

12- 7-38 

Jejunitis and gastritis. Silk threads of 
stoma having cut through the mucosa. 

6 

1-10-39 

Gastritis. 

6 

4- 6-39 

Silk thread hanging frcelg into gastric 
cavitg. Mild gastritis. 

7 

1 G-16-39 

Definite atrophy of stomach. 

S 

9-29-39 

Inflammation around stoma. 2 marginal 
ulcerations. Extensive atrophic gastritis. 
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of carcinoma. I have in mind Iho fact that if one re.sccts 
only tlie mo.st favorable cases, the mortality rate of oper- 
ation obviou.sly is rather low; whereas, if one attempls to 
re.scct all cases, the mortality rate becomes quite hiKh. 
Somewhere in between there must lie a middle ground and 

Tarle YIII 

(rfi.s/ms'oop/c ohservatiovs in patient No, L'iOG^fi. This 
patient had had a paiiira‘enternst(iin]i hecauae. of 
dnodenat nicer in 1080. A f/a-'^trojejinio-rolie ftfttida 
developed, and the (/a.‘<tro-entrrostonip iraa closed. 
In 1986 a. yeenrrent duodenal nicer was found, and 


on 1//20 

86 a {/astric rc.scction icas pi-rfornicd. 



1.30020 

■i.2!'-no~-uE.si;cTinN* 

1 

.K- .',-30 

S'x'i'rr vrntivf jfjMtUif fuit!i;ue rAfr), 
Jejunum ••ntere.l. 

o 


Mnrl.ei! ero'iv.- j.'jmil!i'.. Mnrcinn! til.'rr. 

a 

11-27-30 

3 jojunal rroiloti-x. Cnxiritlx. 

•1 

12-10-30 

Chronlr rrnxivc JcJiinith. ClironP liyfer- 
Iroiiliic rnxtritix. 


i2-2:i-nr, < 

i 

i 

Chnuiii* ^ro'iivr ii'jtiniliH. Chronli* 
trnphu* ra'tlriti?. 

r, 

C-ST } 

1 

Chronic cro«iv«' jt-junUb. Chronic hyi>rr* 
ironhlc 

* 1 

1 

1-21-37 1 

1 

i 

1 

Chronic ero'ivc jcjunlt!*! much ImiTov..,!. 

2 .'rieiiniiH of ctnnia. lly|,<-rtr.'>i>htc rn— 
triM.x. 

* ! 

2- 3-37 

Krorivc iejuniti'u 

e 1 

■1-28-37 I 

Ero’ivc jcjunitl'. 1 jiiumcnt cimt. 

i 

ri-12-37 ! 

i 

1 

Eroxivc jrjunilix intich imerovixl. lljjicr- 
troiiliic trn.'tritl,.. 

Hicli voUnKC X-RAY THERAI’Y of ptomnch from C.C-3' to C-lC-tT: 

R. 

U 1 

I 

I 

r.-io-n7 

Kro*5iv(’ jfjunitir, Gn.“trhiA lmprovr«K 

12 

7* u«iJ7 

Eroxivc iejunith hi:itr-il. 

13 

9- 1-37 j 

No luitlmiory. An uxuni 10 cm. of ho'.ti 
loops of iho jejunum were vixunlircl. 

1.1 

9-29-37 1 

No jcjunitl.s. Mild p;ixtrlti». 

ns 

12-15-37 

No jejunilis. Mild Kn'-triti.x. 

1C 

2-10-38 

No jejuniti.x. Mild eaxtriti.-!. 

n 

3-30-3S 

' ftrar of jViuMUtn icff5 

; foUIfi (unique observation). 

18 j 

5-25-38 

l Scar of jejunum. Mild (T.istritir. 

10 

7-28-38 

J Mild jejunitis nnd irnstritis. 

20 

8- 3-38 

Mild jejunitis imd jmslritis. 

21 

8-24-38 

1 

Scar of jejunum with surroundint: in- 
fi.ammation. 

22 

1 10- 5-38 

Scar. Inflammation worse- 

23 

11-10-38 

j Scar. Inn.ammntion improveti. 

24 

12-14-38 

j Scar. Inflammation improved. 

25 

2- 1-39 

Scar. No indnmmation. 

20 

4- 5-39 

Scar. Mild inflammation only of the 
stoma. 

27 

0-14-39 

Scar. Mild inflammation only of the 
stoma. 

28 

8-10-39 

Small jejunal ulcer at odne of old Bear, 

29 

8-31-39 

i Small ulcer hcalc<I. Mucosal hemorrhage 
in jejunum. Scar. 

30 

10- 0-39 

Scar. Slinht jrastritis. 

31 

10-25-39 

Mild jejunitifi and Kastritis. 

32 

11-15-39 

Scar. Mild jejunitis and castritis. 

33 

12-19-39 

Scar. Perhaps hcKinniuK atrophy of 
fornix. 

34 

2-10-40 

Scar. Mild gastritiB. 


I would lilie to hear what he con.siders to be the middle 
frround. 

Dr. IlerR didn’t toll us how many cases of ulcer there 
were from which this y'vmip of l.'!5 selected for ojier- 
nlion. I should be interested in hearing that. 

I .shall not defend the medical treatment or the medical 
failures, I thinl; Dr. VVinkelntein ouuht to <lo that, be- 
cause it .seems to be quite a InrRe i;roup. I %vns surprised 
to find only thirty hiirh Rrade oljst ructions. Why were the 
other humlred operated on? 

I airree with Dr. Andre.'cn that one jihould not operate 
on patients with dehydration and .'^evere alkalosis. 1, there- 
fore, object to Dr. IJer/r lakinir out the five 'who wore oper- 
ut<‘d on at that time, because, as Dr. Andresen pointed 
out, dehydration nnd alkalosi.H can be so readily overcome 
by the administration of fluid.s. The fO-calh‘d nephriti’- 
flisappejirs in fin* cour-e of a few days. It is not a matter 
of nephriti.'* Init decreased renal function. As the alkalo.sis 
is corrected, the blood urea nilroccen returns to normal 
and the renal function return.", to its jircvious level. 

I think the mortality rate could be improved. 

DIt. A.-STIKIl WI.VKKI.STKIN' (New York City); Con- 
cerning Dr. llerp’s indication!*; for the operation of parli.'d 
pa-drcctomy. judeitu: from his report, he operated on 
many of his casec because of chronic, intractable pain. 

The !iine qua non for the .surfrtcal cure of the peptic 
ulcer is Ih" c^taidishment of a [lost-opemtivc achlorhydria. 
That occurs in irnstric ulcer practically invariably, so 
that partiid pa‘-tric rerectifin for ca.stric ulcer i.s a cure. 
In duodenal ulcer, however, half of the casc.s .still have 
•acid po.st'Operatively, In the one.w with hijih pre-oporativo 
acidity (from 70 to 100) To'f will still have free acid 
po.st-operatively, nnd it is in that ;?roup you pet the 
recurrent ulcer.s. Innsmtich .as recurrent ulcers do not 
occur if there i.s n tmst-fiperative achlorhydria it is the 
pnddem of the .".urReon to operate the duodena! ulcer 
jiatienl.s with hiuh pre-operative acidity, .so that he v.'i!I 
RCt post-operative achlorhydria without recurrences, 

De.spite Dr. Beru’.s optimi.stic outlook, we feel that in 
the general ward.s of any hospital there will be an ap- 
lireciable number of recurrence.^ after parti.al pa.strectomy 
fur duodenal ulcer in the cases with hiph prc-ojierativc 
acidity. 

Our .solution to that proidem i.s the addition of sub- 
jihrenic anterior vapotomy to the resection. Thi.s is 
followed in most of the cn.'^c.s by po.st-oporntive achlor- 
hydria without reenrreneo. 

I should like to a.sk the surpeon.s about their experience 
witli the Fin.stcrer exclusion operation. We have found 
that the ])re-))yloric exclu.sion operation for deep duodenal 
ulcer i.s un.succc.ssful. 

Wc apreo for the mo.st part with Dr. .Abell’s remarks. 
However. Rnstro-entcrostomy for a^ed people i.s not a 
very Rood ojioration. In the last few years wc have seen 
several rcciirrences (jejunal iilccr.s) in old people. Wc arc 
opposed to operation during an acute massive bemorrhape 
on account of the hiph mortality. It is better to operate 
wlien the hemorrhape has subsided nnd the patient is in 
pood condition. 

Dr. .Tones, I selected thirty patients with true achlor- 
hydria after partial pastrectomy for ulcer and saw them 
for ten j'enrs or more. None of them developed an anemia. 

Dr. Ivy, wc have no evidence either from the X-ray ex- 
aminations or secondary operations of hypertrophy of the 
stomach after resection for ulcer in the human. That may 
be due to the very wide anastomoses usually made by the 
surpeon. 

Dr. Schindler, there is the possibility that post-oper- 
ative pastritis may have a beneficient aspect also. We 
have observed that a larpe number of our patients pradu- 
ally lose the gastric acidity over a period of years. This 
is of preat value in the prevention of post-operative re- 
currences. 
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DR. ROBERT ELMAN (St. Louis, Mo.) : Mr. Presi- 
dent, Ladies and Gentlemen; Our experience in St. Louis 
at the Barnes Hospital, in lowering the mortality of gas- 
trectomy has been similar to the experiences expressed 
this morning. Undoubtedly, of course, much of this is due 
to improvements in technic; however, I think that much 
credit is due our biochemical colleagues. 

There is one important point of view in regard to the 
preparation of patients, and the post-operative care which 
I would like to emphasize, i. e. 

The necessity for an accurate correction of the deficien- 
cies in the patient which have resulted from the disease 
for which gastrectomy is advised, or as a result of the 
trauma induced by the operation. Dr. Andresen has 
emphasized a few of these points and I should like to add 
to his emphasis that the replacement of electrolyte and of 
water, may be too enthusiastically followed; we must, 
therefore, realize not only what the deficiency is but also 
how much is required for replacement. 

At the meeting of the American Surgical Society in St. 
Louis a month ago, I reported observations on patients 
with various types of gastro-intestinal operations in whom 
a tremendous amount of nitrogen was excreted into the 
urine immediately after the operation. The magnitude of 
this loss of nitrogen was great. For example, it might be 
translated into the terms of ponnds of protein tissue lost 
by the patient, and in many of our eases as much as a 
pound and a half of protein tissue was lost per day 
following the operation. 

Obviously this leads to a protein deficiency which must 
be met just as a deficiency in water and electrolyte. If 
the deficiency can be met by the ingestion of protein by 
mouth, so much the better. In many of these patients, at 
least for a few days after operation, especially those with 
peritonitis, oral administration is undesirable or impossi- 
ble, and in these patients we have found that the intra- 
venous injection ox a complete mixture of amino-acid ob- 
tained by hydrolyzing casein, was not only able to cover 
the loss of nitrogen in the urine, but in many instances 
resulted in an increase of the serum protein or in a pre- 
vention of the fall in serum protein which sometimes 
occurs in thpse cases, as well as in an obvious clinical im- 
provement in the patient’s general condition. 

I would like to emphasize more and more the bio- 
chemical approach in the preparation as well as in post- 
operative care of those patients, so we may look forward 
to the time when we can replace parenterally all of their 
nutritional deficiencies; gastrectomy may then be followed 
by an even lower mortality than we have at present. 

DR. H. NECHELES (Chicago) : Mr. Chairman, Mem- 
bers of the Society and Guests: We have studied a group 
of subtotal gastrectomies for a number of years following 
operation and have tried to correlate clinical and labora- 
tory findings in these patients. 

Complete blood counts, hemoglobin, size of the stomach 
and emptying time, gastroscopy, first done by Dr. Schind- 
ler, and later by myself, acidity, blood chemistry, and so 
on were performed. Of all these tests only two findings 
were remarkable: In practically all patients that had 
improved, a gain in weight was found — if the patient 
gained weight, he had no complaints. If the emptying 
time of the stomach following operation was between one 
and one and a half hours, the results were usually clini- 
cally satisfactory; if the emptying time was very short, 
in some patients it was ten or fifteen minutes, the results 
were not as good, but frequently the emptying time was 
prolonged later, and the patients felt improved. 

Concerning acidity, we convinced ourselves that simple 
aspiration does not give a true picture of gastric acidity. 
One has to use constant suction. 

Following section of one or both vagus nerves, gastric 
acidity returns. Contrary to the findings of Dr. Winkel- 
stein we have seen frequently a decline of gastric acidity 
following operation and subsequent gastritis. As the gas- 


tritis diminished, a gradual return of acidity was found 
in a number of patients. Administration of hydrochloric 
acid seems to be beneficial in a number of patients because 
it apparently diminishes the bacterial invasion of the 
stomach which accompanies gastritis. 

DR. LOUIS E. BARRON (Boston) : In 1935 we per- 
formed anterior abdominal vagotomy in an attempt to 
ameliorate certain gastric motor disturbances which oc- 
curred in a patient with vagotonia. The results of these 
studies were reported before this society in 1937. Obser- 
vations were also made on the influence of vagotomy on 
gastric secretion. The pre-operative acidity was high. The 
results of this investigation revealed that vagotomy did 
not lower or alter in any way the gastric acidity in re- 
sponse to histamine. 

Vagotomy, either alone or in combination with other 
gastro-intestinal procedures has been utilized in the 
management of functional as well as organic diseases of 
the stomach. Varying results have been reported. Birchers, 
in 1920, performed vagotomy for peptic ulcer, and re- 
ported a reduction in acidity associated with good clinical 
results. Latarjet, Gianolla and Fieri confirmed these 
observations. Schiassi performed vagotomy alone and in 
conjunction with gastro-enterostomy for peptic ulcer. He, 
too, reported excellent results. However, other investi- 
gators, notably Steinthal could not confirm these findings. 
Shapiro and Berg performed subtotal gastric resection 
associated with bilateral vagotomy in dogs and concluded 
that there was no experimental proof or convincing clinical 
evidence to support the hypothesis that subtotal gastrec- 
tomy even combined with vagotomy was the operation of 
choice for the surgical cure of peptic ulcer in man, on the 
basis that it provides a permanent lowering in gastric 
acidity. 

Our results substantiate the view that vagotomy alone 
does not lower the secretion of hydrochloric acid. 

PROFESSOR BORIS P. BABKIN (Montreal) : I want 
to say a few words about vagotomy and acidity. It is true 
that after vagotomy the acidity of the gastric juice may 
not be diminished, but the volume of juice may. In such 
cases a small amount of highly acid juice will not do much 
harm, and subtotal gastrectomy and vagotomy ^vill achieve 
their aim of diminishing the acidity of the gastric con- 
tents. Therefore in the post-operative period after the 
above-mentioned operations it is necessary to study not 
only the acidity of the gastric juice, but also its volume. 
Only then can a proper appraisal of the effect of vagotomy 
be made. We know very little concerning the effect of 
section of different branches of the gastric vagus on the 
volume and composition of the gastric secretion. How- 
ever, after such sound clinical observations as those of Dr. 
Berg and Dr. Winkelstein, who showed that section of the 
anterior gastric branches of the vagus diminishes the 
gastric acidity, why should not this operation be per- 
formed? It will do no harm and will be of benefit to the 
patient. 

DR. IRVIN ABELL (Louisville) ; In closing my part, 
I should like to report an experience somewhat similar to 
that reported by Dr. Mateer. 

Since the preparation of this paper, we had a patient 
brought in with his first hemorrhage, a man sixty years 
of age, who within the last few months had suffered a 
rather severe coronary occlusion. When he entered the 
hospital, he had a hemoglobin of 30 and a red cell count 
of 1,600,000. Repeated transfusions apparently did no good 
because his red cell count went still lower, to 1,400,000, 
and it occurred to us to try his prothrombin clotting time. 
Finding that increased, we gave him the thyloquinone. 
The bleeding stopped and we were able to bring the count 
up to a level of 4,000,000 shortly. 

Subsequent examination showed a duodenal ulcer. This 
experience, with that reported by Dr. Mateer, offers oppor- 
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tunity for one, at least in some few instances of hemor- 
rhage from ulcer, to control it by this means. 

DR. A. A. BERG (New York City) : I am sorry that 
I offended Dr. Andresen and Dr. Palmer by saying that 
my cases represented 173 medical failures. Now, I have 
no discussion ivith Dr. Andresen about the curability of 
ulcer. I stated that these patients were referred to me, 
after prolonged medical treatment had failed to bring 
relief from the symptoms. I stated that everything that 
the dietician, everything that the internist, everything 
that the biochemist, everything that the infusionist and 
transfusionist could do to relieve these patients, had been 
done, and only when all the therapeutic means had failed 
to bidng relief, were they referred to the surgeon for 
operative cure. Would Dr. Andresen call these cases 
medical .successes or medical failures? 

As to Dr. Palmer’s objection to my placing the five 
deaths from tetany and alkalosis in a separate group, 
there is this to be said. When a patient suffering with an 
ulcer that has resisted all therapeutic measures at our 
disposal for bringing about relief, asks the surgeon, what 
are the risks of operation, he is not interested to know 
the risks, of one of the worst complications of ulcers, 
namely, complete pyloric stenosis with tetany and alka- 
losis, dehydration and chronic tubular nephritis, none of 
which conditions he has I stated in my paper that in this 
series, there were twenty-nine cases of complete pyloi’ic 
stenosis with five deaths from tetany, etc. and I put these 
five deaths in a separate heading. The question may be 
asked why tetanic dehydrated, alkalotic patients were 
operated upon. I think Dr. Andresen said that it was little 
short of murder to operate upon such cases. Would Dr. 
Andresen let them all die without an attempt to save 
them? There were twenty-nine of these complete pyloric 
stenosis cases in this series, would Dr. Andresen let them 
all die! I hope Di’. Andresen will acquaint us very shortly 
how he w'ould treat this class of cases. At all events, the 
surgeon can only be accused of accessory murder. The 
premeditated murder lies at the doorstep of those intern- 
ists who permit their patients to get into such a deplor- 
able state, in which only the “Hand of the Almighty” 
could save them. I might also add that two of these 
patients had been treated by an eminent gastro-enterolo- 
gist before they were referred to me by him. 

Now as to the nine cases of repeated and repeated 
massive hemorrhages from ulcer, I do not mean just bleed- 
ing, I refer to patients who every day for ten days or 
more vomit basins full of blood. I have refused operation 
in a number of such cases and they have all gone to join 
their Maker. Now, in these nine cases that I reported 
here this morning, four of them died; five of them got 
well. Is it nothing to save five out of nine patients, who 
would all, surely — if we have any clinical judgment — 
have gone to join their Maker? 

In regard to the question of vagotomy, and the experi- 
ments of Dr. Benj. Berg — ^by the way, this work was not 
mine — on experimental vagotomy and gastric secretion. 
Most of the clinical work that has been done on vagotomy 
has been a supposed division of the vagus nerve in the 
gastro-hepatic ligament in which the vagus nerve was 


supposed to run. Now, as a matter of fact, only in a very 
few 'cases does the so-called anterior vagus nerve, con- 
taining fibres of the right and left vagus, run in the 
gastro-hepatic omentum. In most instances, it runs from 
the cardiac opening in the diaphragm right down on the 
anterior surface of the body of the stomach. 

You may ask why divide the anterior vagus. Becau.se, . 
I am convinced that the posterior vagus has nothing to 
do with the HCl acid secretion. The posterior vagus is 
distributed to the pyloric end of the stomach, the duo- 
denum and head of the pancreas and possibly is con- 
cerned in many of the pathological states of these organs. 
The anterior vagus emerges through the cardiac opening 
in the diaphragm in two or three distinct cords which can 
be easily palpated and just as easily divided and the re- 
sults of division in high free HCl acidity are exceedingly 
promising in ellecting an anacidity. 

Dr. Babkin has stated that the volume of free HCl is 
probably diminished by vagotomy. We do not claim that 
the percentage of free HCl in the gastric secretion, namely 
0.4% at the mouth of the tubules, is changed by vagotomy, 
but that the amount or volume of free HCl is markedly 
diminished, and that it is much easier for the regurgitant 
bile and pancreatic juice and mucus to neutralize a small 
volume of free HCl of .4% concentration, than a large 
amount of free HCl, of .4% concentration. That was the 
mistake of Dr. Benj. Berg’s experiments. He estimated 
only the percentage of free HCl and not the volume. 

I am sorry that my remarks offended Dr. Palmer and 
Dr, Andresen. I certainly didn’t mean that they should 
and I simply asked for a closer cooperation so that the 
surgeon should not be asked to operate on cases in their 
final stage, 

DR. CHESTER M. JONES (Boston) : I should like to 
make one remark in relation to Dr. Winkelstein’s question. 
He pointed out that his thirty cases did not develop 
anemia after the operation. I am sure that the answer is 
that his patients were on an adequate diet after operation 
and therefore in no danger of anemia. This, I believe, is 
the important point of the entire problem. 

DR. RUDOLF SCHINDLER (Chicago) (closing the 
discussion) : It is possible. Dr. Winkelstein, that you are 
quite correct. It may bo that the anacidity in the post- 
operative stomach is due to a purulent post-operative gas- 
tritis which later turns slowly into atrophy. 

But is it really desirable to replace one serious disease 
by another disease with a very doubtful prognosis? You 
may be right, that this might be of benefit to the patient, 
but perhaps often it is not. Furthermore, is it really 
necessary to produce anacidity, and if it is, is surgery 
necessary to produce it? 

Dr. Palmer and his associates have shown that we can 
reduce the acidity by X-ray therapy, and that %vould 
probably be a safer procedure than resection. However, I 
am not convinced that the best results are obtained when 
anacidity occurs after gastric sui-gery. The few patients 
with a normal gastric mucosa and normal acidity, in 
whom the artificial stoma contracted rhythmically, showed 
a very beautiful result of gastric resection. 
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T he general use of a high fat diet in the manage- 
ment of peptic ulcer is based upon the observation 
that gastric secretion and motility are inhibited by 
meutral fat (1). The mechanism by which fat inhibits 
these activities was not understood until it was found 
that orally administered fat inhibited the motility and 
secretion of an auto-transplanted pouch of the stomach 
(2). It was then found that an extract of Intestinal 
mucosa could be prepared, which on parenteral in- 
jection would inhibit gastric secretion and motility 
(3). The active principle was called enterogastrone 
(3). Enterogastrone has been concentrated and re- 
liable methods for its assay have been developed (4), 
"but it has not been sufficiently concentrated to warrant 
Its use in man. 

IMore recently attention has been directed to the 
"urine as a possible source of the gastric inhibitorj' 
principle or principles. Sandweiss, Saltstein and Farb- 
man (6) reported that commercial extracts of human 
pregnancy urine containing the chorionic gonadotropic 
hormone were potent in preventing or delaying the 
■onset of experimental ulcers in dogs. Necheles (6) 
announced the presence of a gastric inhibitory 
substance in human urine. This announcement was 
■confirmed for human pregnancy urine and for normal 
female and male urine (7). In addition an inhibitoiY 
factor has been reported to be present in the urine of 
■patients with peptic ulcer (6, 7), pernicious anemia 
and gastric carcinoma (8), in the urine of normal 
dogs (9) and dogs subjected to gastrectomy or duo- 
■denectomy (10) and in the gastric juice of patients 
with pernicious anemia or gastric carcinoma (11). 

The question of specificity arose when it was found 
"that urine extracts contain a pyrogen, or fever-pro- 
ducing substance because fever depresses gastric se- 
cretion (12). However, extracts were prepared from 
human urine which were entirely free of pyrogenic 
impurity (13). VTien it was found that the gastric 
inhibitory factor was distinct from pyrogen, the 
gonadotropic hormones (7) and apparently the ulcer 
preventive factor of Sandweiss et al (14), it was given 
the name nrogastrone (13). This term was coined to 
■distinguish the urinary factor from enterogastrone, 
until the two had been proved to be identical. 

In regard to the source of urogastrone, Culmer et al 
(15) found that when the small intestine of dogs is 
removed urogastrone disappears from the urine. It 
has been found recently that a control operation con- 
sisting of identical procedures with the exception that 
the small intestine was not removed from the abdomi- 
nal cavity does not cause urogastrone to disappear 

'*A!ded in part by a crant from the Committee on Endocrinology of 
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from the urine. These observations suggest that uro- 
gastrone comes from the small intestine. 

Obviously, urogastrone, as well as enterogastrone, 
has therapeutic promise in that it may provide a 
practical method for the control of gastric secretion. 
With this idea in mind the effects of a purified prepa- 
ration of urogastrone on gastric secretion in a group 
of human subjects have been investigated. 

METHODS 

Two extracts of normal male urine which had been 
purified to different degrees were administered to the 
human subjects. Preparation A was obtained by the 
acid acetone fractionation method, which has been de- 
scribed elsewhere (16). Preparation B was obtained 
by a further purification which consisted essentially 
in dissolving the active fraction in 80 per cent acetone 
(made N/50 with HCl), removing the acetone, precipi- 
tating the active material with phosphomolybdic acid, 
and recovering the product as the chloride salt by 
washing with acidified acetone. Product B was at least 
twice as potent as product A, according to assays 
carried out on the dog. 

The following procedure was used to measure the 
inhibitory effect of the extracts on gastric secretion 
in man. Nine healthy subjects swallowed a Rehfuss 
tube after a 14 hour fast and the stomach was com- 
pletely emptied. For the next three hours the gastric 
contents were drained continuously in order to collect 
the entire secretions of the stomach. The subjects 
were not permitted to swallow saliva during this 
period. Samples were separated at ten minute inter- 
vals, their volume was recorded, and free acidity was 
determined by titration, using Topfer’s reagent as 
indicator. During the first 20 minutes the control, or 
basal, secretion was collected. Following this his- 
tamine dihydrochloride was injected subcutaneously 
and the secretory response was obtained for the en- 
suing hour. At the end of this period, urogastrone 
was injected subcutaneously, 25 to 35 mgms. in the 
case of product A, 15 to 20 mgms. in the case of 
product B. One-half hour later the original dose of 
histamine was again injected subcutaneously and the 
secretory response was again obtained during the en- 
suing hour. The secretoiy response to the second dose 
of histamine, as compared to that of the first, con- 
stituted a measure of the inhibitory effect of the uro- 
gastrone. That the responses to two successive in- 
jections of histamine will ordinarily be quantitatively 
alike is well established by work reported in the 
literature and by our own observations. Hundreds of 
double histamine injections have been made in dogs, 
and although variations do exist, averages indicate, if 
anything, a slightly greater response to the second in- 
jection than to the first. Rivers and Vanzant (17) 
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acidity, and acid output were reduced on the average 
of 43, 0 and 38 per cent respectively. 

The administration of these comparatively large 
doses of urine extracts were accompanied by very 
little side action. No rise in oral temperature occurred, 
nor were there any systemic reactions, unless they 
could have been so mild as to be obscured in some of 
the subjects by the headache and lassitude which 
they ordinarily e.xperience after repeated injections of 
histamine.' Locally at the site of injection each subject 
noted from 8 to 20 hours later an area of erythema 
approximately 4 to 6 cm. in diameter. Those subjects 
who had received the less pure product. A, noted local 
tenderness and possibly edema, but those who had re- 
ceived the moi'e potent preparations, B, experienced 
only very mild tenderness and no appreciable edema. 
None of the subjects suffered any aches or pains in 
adjacent muscles or joints. 

In our opinion the preparation of urogastrone used 
in these e.xperiments is not sufficiently concentrated 


or “purified” to warrant its clinical use. It is very 
probable, however, that the impurity which is respon- 
sible for the local hyperemia can be removed. In fact, 
since these experiments were performed, considerable 
purification of the extracts has been accomplished. A 
product free of irritating, properties and allergins 
would deserve clinical trial. If it proved to be useful, 
the supply would be limited, however, until the active 
principle is synthesized. 

SUMMARY 

The subcutaneous administration of a potent prepa- 
ration of urogastrone to nine human subjects signifi- 
cantly reduced the gastric secretory response to hista- 
mine with regard to the volume of gastric juice, its 
acidity, and the output of free acid. This inhibitory 
action was obtained with no other observed effects 
than a mild local erythema and tenderness at the site 
of injection. 
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Pectin Therapy and Pectin Types 

By 

AKSEL G. OLSEN, Ph.D * 

HOBOKEN, NEW JERSEY 

certain precipitants. Pectins differ greatly, hence it 
is essential that in each investigation the identity and 
properties of the pectin used be known with certainty. 

It is the purpose of this paper to give the doctor, 
and those engaged in clinical research, definite infor- 
niation concerning the physical and chemical proper- 
ties of pectins which may serve as a basis for their 
proper and intelligent use and evaluation. -It is the 
author s hope that, as a result, more research will be 


A. Introductory Remarks 

CINCE 1935, considerable research has been carried 
^ on in this country on the use of pectin in in- 
testinal and peptic dysfunctions and in the treatment 
of wounds, burns and the like. “Pectin” is an all- 
inclusive designation for a group of substances usually 
characteriz ed by the property of forming jellies with 
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stimulated in this field which appears of particular 
promise to the industrial surgeon and to the military 
surgeon concerned with the treatment of war wounds. 
It is noteworthy that the Regional Research Lahora- 
tories, U. S. Department of Agriculture, have, included 
pectin among prospective fields of research, defining 
the pi'oblem in these words (1) : 

“The therapeutic use of apple concentrate to 
furnish galacturonic acid as a precursor of mucin 
in the treatment of ulcers, toxemia of pregnancy, 
and other intestinal disorders. This field has just 
been touched upon and deserves further consider- 
ation.” 

B. Brief Review of the TJicrapcvlic Ponition of 

Pectin 

Therapeutic uses of pectic substances are not new, 
Braconnot, the French physician who discovered and 
named pectic acid in 1825, observed its reactions with 
heavy metals and suggested its use as an antidote for 
heavy metal poisoning (6). This is particularly inter- 
e.sting in view of a recent paper by Shields, I^Iitcliell 
and Ruth who show that apples contain a .substance, 
presumably pectin, which prevents the assimilation of 
lead added in the form of lead arsenate spray (IG). 

1. Pectin Therapy in Gastro-lnfestinal Disorders. 
Pectin therapy for diarrheal disorders has been a 
natural outgrowth of the well known apple therapy 
and inasmuch as the older literature has been repeat- 
edly reviewed (see for example J. A. M. A., 109:1030, 
1937) reference need only be made to the recent con- 
clusive data of Winters et al (20) and Manville et al 
(14). Both groups have presented extensive clinical 
data. ■ The use of pectin in connection with ga.stric 
ulcei's (21) appears as a logical extension of its use 
with diarrhea and dysentery, but as yet has not been 
.subjected to such e.xtensive clinical tests. 

2. Pectin as a Hemostatic. The origin of the use 
of pectin to accelerate blood clotting is rather obscure. 
Apparently Violle and Saint-Rat (19) first described 
this use in 1925. However, in their early work they 
used injections of pectin solutions followed by pectase 
and reported that the animal, in about 10 minute.s, 
passed into convulsions, coma and death. Subsequent 
workers using pectin only have reported definitely in- 
creased velocity of blood coagulation (10, 13) and 
claim it to be “absolutely harmless.” 

The action of pectase is that of demethoxylation. 
One may, therefore, assume that in the Violle and 
Saint-Rat experiments the pectin became demethoxj'- 
lated after w'hich it reacted with the calcium in the 
blood to form clots of insoluble calcium pectate. This 
suggests that for this tsqre of work a pectin of high 
methoxyl content, not pi'ecipitable by calcium, .should 
be used. The physician must keep in mind that while 
one type of pectin may be absolutely safe another type 
may be dangerous for intravenous injections. 

3. Pectin as a Surgical Dressing. The more recent 
use of pectin therapy for surgical dressings, particu- 
larly in cases of infected wounds and burns appears 
to have come about as an outgrowth of gastro-intesti- 
nal therapy and was stimulated by the observation 
that pectin solutions had a bactericidal effect, Haynes, 
Tompkins, Washburn and Winters (12) reported 
“very satisfactory results” when aqueous solutions of 
pectin were used in the treatment of wounds including 
osteomyelitis and other deep wounds, as well as super- 
ficial wounds which had not responded well to ac- 


cepted methods of treatment. The Journal of the A, 
M, A. (2) in commenting on the work of Haynes et al] 
suggeslod the further study of pectin a.s a surgical 
dre.s.sing. The work of Thom.son (18) and many other 
yet unpublished cases, e.stablish the merit of 1% pectin 
.solutions in the treatment of infected wounds, but 
other work has proven the fallacy of the bactericidal 
theory as an explanation for such action (12a), Pectin 
a.s such i.s not bactericidal, yet a.s Thom.son pointed 
out, the healing time of infected soft tis.sue wounds, 
pre.s.sure sore.s, ulcers, o.steomyeliti.s, compound frac- 
ture.s and the like is markedly reduced by the proper 
ndmini.slration of pectin .solulion.s as a dre.s.sing. With 
the.se facts in mind it requires little imagination to 
visualize the imjiortant po.>^.sihilitie.s of pectin therapy 
in connection with the .surgical problems confronting 
nations al war. 

Unpublished ro.sults indicate beneficial effect from 
the local application of pectin in the ca^e of desqua- 
matory gingivitis and .'similar dental conditions, and 
very rocerilly Fantus and Dyniewicz (8) have reported 
“j)henoinenal re.sult.s from the paste treatment of bed 
.sore.s.” Two pectin pastes and some gum tragacanth 
pa.Hte.s were u.«cd by them. The fact that both were 
effective naturally bring.-? to mind the clo.se relation- 
.shij) between tho.se two products. The uronic acid con- 
tent of gum trag.'icarith is over and while no 

analy.«es were given the uronic acid content of the di- 
luted flOO Grade) iiectin used would be of appro.xi- 
mnfely the same order. It i.s po.'?.‘=iblc therefore that, 
entirely a.side from the natural hydrophilic properties 
involved, the therapeutic effect in either ease may be 
fundamentally the .‘■ame. However, pectin has the ad- 
vantage that its chemical compo.sition ha.s been .sub- 
jected to more complete .study, 

4. Theory of Pertin Therapy. No well sub.stanti- 
ated theory of the mechani.sm underlying pectin 
therapy ha.s been brouglit out, however, Bittner (4) 
and other.s have sugge.stcd that the action i.s entirely 
one of ab.‘?orplion of the toxic effect of bacterial in- 
vasion. The pectin remove.s the cxotoxic products of 
bacterial growth thereby relieving the ."system from 
the absorption of these product .s and allowing the 
bloodstream defenses to concentrate on the bacterial 
invasion. This viewpoint hclp.s e.xplain not only the 
pectin therapy in the case of gastro-intestinal dis- 
orders but also its effectiveness in the treatment of 
extenial infected wound.s. Manville also pointed out 
that the galactui'onic acid present in pectin is as 
capable of forming conjugation products with toxins, 
as i.s glucuronic acid, and therefore has a mucin 
sparing effect. Ziegelmayer, using frog-s as experi- 
mental animals, concluded that pectin is an adsorption 
agent for different toxins (22), 

Galacturonic acid is related to galactose in the same 
manner as glucuronic acid is related to glucose. The 
following formulas show these relationships and also 
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illustrate two different methods of indicating the 
pyranose configuration of the galacturonic acid an- 
hydride units present in the pectin molecule. 

The significance of glucuronic acid in the economy 
of the organism has been repeatedly emphasized. The 
part it plays in detoxication in the body has been the 
subject of considerable research. Other naturally oc- 
curring uronic acids, such as the galacturonic acid 
from pectin, apparently have the same property of 
conjugating with toxic substances and thereby aid in 
the elimination of the latter. This supplies the only 
rational explanation which has been put forward to 
explain the mechanism involved in pectin therapy. 

C. The Chemistry of Pectin 

Even a very brief review of therapeutic uses of 
pectin suggests that the physician using pectin should 
have available exact information about the chemistry 
of the pectin molecule, and more specifically he must 
hnow in some detail the special properties of any par- 
ticular commercial pectin preparation used. Different 
pectins may have entirely different compatabilities. 

Pectins may be extracted from a variety of plant 
materials. Apples, beets and the peel from citrus 
fruits are particularly rich in pectin, which is obtain- 
able by controlled acid e.xtraction. To obtain the pectin 
in dry fom the clarified extract is precipitated either 
by alcohol or by salts of certain metals such as alumi- 
num, copper and calcium. Alcohol precipitates ap- 
preciable amounts of araban and galactan along with 
the pectin, and their complete separation from pectin 
is very difficult. The e.xtraction procedures may be 
varied so as to obtain pectins with more or less free 
acid groups; that is, the pectins may be demethoxy- 
lated to suit requirements for different purposes. 

During the 100 year interim period from Braconnot 
to the rediscovery of pectin therapy, this substance 
continued to fascinate chemists. The chemistry of 
pectin has, therefore, been the subject of extensive 
research, but the complex colloidal nature of the 
substance permitted only slow progress. The many 
erroneous conceptions which have been in vogue at 
one time or another need not be discussed here. The 
modern viewpoint really started with von Pellenberg 
(9) and Ehrlich (7) about 1915. The former proved 
that the pectin molecule contained several acid groups, 
some of which were neutralized by methyl alcohol in 
ester linkage. Shortly afterwards Ehrlich proved that 
the organic acid present in pectin is galacturonic acid. 
Ehrlich has been a prolific writer, but unfortunately, 
his nomenclature and a large portion of his work has 
served chiefly to obscure the rational approach to 
pectin chemistry, especially since it has found its way 
into nearly all the currently available “Handbuchen” 
on the subject. 

The present conception that pectin is a chain mole- 
cule made up of partially methylated galacturonic acid 
anhydride units greatly simplifies the interpretation 
of pectin properties (5, 11). Acid properties are con- 
ferred by the free carbo.xyl groups resulting from 
partial demethoxylation. The reactions of pectin (pre- 
ferably called pectinic acid) are essentially those of a 
typical organic acid of high molecular weight. The 
colloidal properties are indicative of the number of 
units in the chain. The main difference between pectic 
acid and pectinic acid is that the former is more com- 
pletely demethoxylated than the latter. That is, it has 
more free acid groups, a lower equivalent weight, as 


determined by simple titration. Both pectins and 
pectic acid of greatly varying molecular size, as indi- 
cated by specific viscosity and gel properties, do exist; 
but usually pectic acid will be found to be of consider- 
ably lower molecular weight, as indicated by specific 
viscosity, than is normal for pectin. 

A high grade pectin may have a molecular weight 
of over 200,000 (17). This means that well over 1000 
galacturonic acid units may be strung together to 
form each molecule, which accounts for the viscous 
nature of pectin solutions. Improper methods of prepa- 
ration may result in such molecules being split into 
shorter fragments of corresponding lower molecular 
weight, lower grade, and lower viscosity, yet of es- 
sentially identical chemical composition. 

The more free acid groups, the more reactive the 
pectin is towards metal salts. This change in acidity 
is independent of molecular weight and of jelly grade. 
However, completely demethoxylated pectin is the so- 
called pectic acid, which is not suitable for the prepa- 
ration of fruit jellies. The equivalent weight — ^that is, 
the weight of pectin per free acid group — may range 
from about 1000 do\vn to about 200 for pectic acid. 

Usually pectins as obtained from various plant ma- 
terials are accompanied by appreciable amounts of 
other affiliated compounds. It is a debatable question 
whether some of these may be in loose chemical combi- 
nations with the pectins. Two polysaccharides, the 
pentosan araban and the he.xosan galactan, ai-e common 
constituents of some pectin preparations and may 
introduce errors in the equivalent weight determi- 
nations simply because they act as inert diluents. For 
this reason equivalent weight and methoxyl determi- 
nations on alcohol precipitated pectins may not be 
properly descriptive of the true pectin fraction. By 
metal precipitation a purer pectin can be obtained. 

The reactions of pectin and pectic acid with certain 
metal ions to form insoluble compounds have long 
been known. Such insoluble precipitates have been 
described by a number of writers from Braconnot to 
von Pellenberg. From a study of several pectins differ- 
ing in methoxyl content von Pellenberg correctly con- 
cluded that “the more methoxyl groups are split off 
the more acid groups are present in the pectin mole- 
cule and the easier does coagulation with metal salts 
occur.’’ 

Naturally one may expect pectic acid to form in- 
soluble precipitates with many salts which do not pre- 
cipitate pectins of high equivalent weight because the 
latter do not combine with enough of the precipitating 
ion to become insoluble. For example ordinary high 
combining weight pectin reacts with small amounts 'of 
calcium to form calcium pectinate but it does not form 
a precipitate with calcium, whereas the insoluble 
calcium pectate provides the well known method for 
determining pectic acid. Likewise, pectins of about 
475 equivalent weight or less are readily precipitable 
by calcium (15). Other metallic ions may form pre- 
cipitates with pectins of higher equivalent weight, for 
example aluminum, copper, iron, nickel and others. 
This, of course, is what might be inferred from von 
Fellenberg’s general statement quoted above. The 
maximum equivalent weight at or below which precipi- 
tation may occur varies to some extent with different 
metallic ions; and inasmuch as such precipitates tend 
to be soluble in acids, the maximum equivalent weight 
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at which precipitation occurs will also vary with the 
pH of the solution. The higher the pH the easier is 
the precipitation. 

The alkali metals and ammonia also react with 
pectin in stoichiometric proportions but form only 
soluble .salts. 

Cations are readily removed from powdered pectin 
by washing with acidified alcohol and the excess acid 
can be removed by washing with plain dilute alcohol. 
Such washed pectins in'lfo solution will have a pH 
well below 3.0, and should preferably be referred to 
as pectinic acids. 

Pectin is, of course, sold largely for its jolly proper- 
ties. It is, therefore, evaluated on the basis of the 
amount of jelly which one pound of pectin will pro- 
duce. “Grade” when used in connection with pectin 
means strcnplh and 100 Grade means that 1 pound of 
the pectin can be used along with 100 pounds of sugar 
and the necessary water and acid to produce .standard 
strength jelly. Similarly a 300 Grade pectin will carry 
300 pounds of sugar for each pound of pectin. 

The physician is interested in grade for two reasons. 
First, he must pay on the basis of grade, because the 
market price is based directly on the grade. Second, 
particular care in the manufacturing process and the 
subsequent purification is required in order to produce 
pectins of high strength, therefore, the specification 
of high grade pectin is also the best assurance that the 
pectin is of high quality and purity. 

The physician may well become confused by trade 
designations of “rapid set” and "slow sot.” The.so 
lei-ms have no meaning in connection with therapeutic 
pectins, but the degree of methylation or rather the 
proportion of free acid groups expressed in terms of 
equivalent weight is important because it controls the 
acidity of the pectin and its reaction towards metallic 
ions. The reactivity towards calcium is of particular 
significance in connection with pectins used intra- 
venously or in the spinal canal. 

The following table presents the properties of most 
interest for three types of apple pectin in current 
commercial production and currently used for differ- 
ent therapeutic purposes. 


The most essential data for the physician to keep in 
mind in a selection of a pectin or pectins for clinical 
use may be summarized ui follows: 

1. Sotnxe. Pectins are obtained by controlled acid 
hydrolysis of vegetable tissues. Chief commercial 
sources in this country are apples and citrus fruits. 

2. Molecular Slructurc. The pectin molecule is 
composed largely of chains of anhydro galacturonic 
acid units some of which are methylated. The mole- 
cule may contain over 1000 uronic acid units, that is a 
molecular weight of about 176,000-250,000 is assumed 
for high grade pectin. The colloidal properties are 
functions of the high molecular weight. Commercial 
“Grade” is indicative of the molecular weight. 

3. Equivalent Weight. Pectins are organic acids, 
reacting with either organic or inorganic bases in 
stoichiometric proportions. The number of free acid 
groups depends on the degree of methylation. Equiva- 
lent weight is a measure of the acidity and reactivity, 
it varies independently of “Grade.” Pectins of equiva- 
lent weight from about 1000, down to about 200 for 
pcctic acid can be prepared commercially. The natural 
pH of ash-free commercial pectins in Ifp solution 
would be in the range of pH 2.5-2.8, but usually the 
free acidity is partially neutralized to give more stable 
products with pH well above 3.0. Sodium or calcium 
are commonly used for this purpose. 

4. Soliihilitg. Pectins are soluble in either water, 
saline solutions, or dilute acid, but not in dilute 
alcohol. (Dilute alkalies cause demetho.xylation). Most 
pectins gum and ball up when added to water, re- 
quiring a long time of soaking to obtain complete dis- 
persion and solution. Such pectins go into solution 
without lumping if fn-st dispersed in alcohol, glycerine 
or heavy sugar syrup. Dispersible quickly soluble 
powdered pectins are, however, obtainable. 

A 5 Grade solution is convenient for most purposes; 
that is, about oG-, of 100 Grade or 2f(, of 250 Grade 
pectin. Any considerably greater percentage is difli- 
cult to handle because of the high viscosity. 

5. Reactions laith Metal Ions. The reactions of 
pectins with metal ions differ with the extent of de- 
metho.x.vlation. The more metho.xyl groups are .split 


A comparison of the properties of certain commercial pectins of different equivalent weights 


Typo 

Number 

Aver. 
Eq. Wt. 

Approx. , 
Mctiioxyl 
Content 

f' 

Amt. 

if 

N 

Nn 

of 3Ieti! 
Compict 
eulraliic 

Cn 

7e 

1 Jon 

cly 

•d 

A1 

1 

■1 

1 

Nn 

pll of 

Wii'"ho<l 

Ash-free 

Pectin Sohi. 

Commercial 

Neutralized 

Aiiprox. 
Normal 
Grade of 
Pt'ctin 


920 

11.2 

2,5 

2.2 

I.O 

No 

Yc.s 

Yc3 

No 

2.75 

3.0-3.5 

270 

2 

570 

9.1 

3.9 

3.4 

1.6 

No 

Y’es 

Yes 

No 

2.7 

3.0-3.S 

2S.5 

3 


7.3 

5.2 

4.C 

2.1 

Yes 

Yes 

Yes 

No 

2,0 

s.o-s.c 

300 

4** 

200 

<0.5 

10.3 

9.1 

1 

Ye.s 

Yes 

Ye.** 

No 

2.55-i- 

3.0-3.5 

None 


Kemarks 


SuiUihlc for u«te in 
presence of calcium. 

Will cnrrj* small amount 
of Fe and other ions, 
without precipitation. 

Addition of calcium in* 
creases viscosity of 
piMitin solution. 

Addition of small 
amounts of calcium 
cause tremendous in* 
crease in viscosity of 
pectin solution. 

Soluble as s<xilum or 
ammonium salt. Small 
amounts of calcium 
cause Kcl formation. 


•"Certo” is the trade-mark of General Foods Corporation for its pasteurized ncldulntofl apple pectin solution. The pectin contained therein is of 
this R No. 1 type and the amount is approximately the equivalent of 2% 250 Grade pectin. Certo contains additional small amounts of car- 
bohydrate material, 0.69& nsh and edible lactic add to kIvc a pH of about 3.0. The pure pectin In powdered form is known ns Certo IJ No. 1. 
••Pectic Acid, included for comparison. 

-f'Suspension of powdered pectie acid. 
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off the more free acid groups there are present in the 
pectin molecule and the more readilj- the pectin reacts 
with the alkaline earths such as calcium to form in- 
soluble compounds. The alkali metals (K, Na, NH^) 
form only soluble salts, but Al, Cu, Fe, Ni and other 
heavy metal ions react even with high equivalent 
weight pectin to form insoluble precipitates. 

Commercial pectins may be mai'kedly affected in 
their properties by either accidental or deliberate ad- 
dition of metal ions, such as for example nickel or 
aluminum. 

6. Purification Methods. Powdered pectins and in- 
soluble metal precipitates of pectin can be washed 
with either 50% alcohol or acidified 50% alcohol to re- 
move sugars, glycerine, ash constituents and other 
impurities which are commonly present in commercial 
pectin preparations. The washed powder can be readily 
dried by use of either strong alcohol, acetone or ether. 

7. Viscosity of Pectin Solutions. The lower the 
equivalent weight the more the viscosity is subject to 
change due to change in pH or in salt content. Pectins 


of high combining weight, are but little affected by 
changes in the pH; and such metallic ions as have a 
precipitating effect cause in lower concentrations an 
increase in viscosity. High molecular weight is re- 
flected in high specific viscosity and high commercial 
grade. 

8. Stability. Ash free pectins are not very stable 
and should preferably be kept in a refrigerator, but 
pectins adjusted with either sodium or calcium to pH 
3.0-3.5 are quite stable and are preferable for most 
purposes. 

CONCLUSION 

Commercial pectins are commonly adjusted as to 
“Grade” by dilution with cerelose, glycerine, etc. The 
physician should know whether his preparation is all 
pectin, the grade of the pectin, and what diluents are 
present. In addition he needs to know ash content and 
the chief ash constituents, as well as the combining 
weight. With this knowledge pectin therapy will be- 
come more of an exact science. 
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Woldman’s Phenolplitlialcin Test in Intestinal Tuberculosis 


By 

L. E. SILTZBACH, M.D. 
and 

H. B. NAYER, M.D* 

NEW YORK. NEW YORK 


T he difficulty of establishing a diagnosis of intesti- 
nal tuberculosis by clinical and roentgenographic 
methods has been the subject of many reports (1, 2, 
3, 4). When Woldman’s preliminarj' paper (5) on the 
use of phenolphthalein as an indicator of gastro-in- 
testinal ulceration appeared, we began a study of a 
group of patients with active pulmonary tuberculosis, 
hoping that with the test we might make the diagnosis 
of ulceration during life. 

*Aided by Sigmund M. Lehman Fellowship, Montefiore Hospital for 
Chronic Diseases, New York, N. Y. 

From the^ Division of Pulmonary Diseases, Montefiore Hospital for 
Chronic Diseases, New York, N. Y, 

Submitted April 25, 1940. 


According to Woldman, the presence of free phenol- 
phthalein in the urine, two, four or six hours after in- 
gestion of 0.1 gm. of the drug indicates a break in the 
mucous membrane of the gastro-intestinal tract. Its 
absence from the urine after these intervals indicates 
an unbroken mucosa. 

CLINICAL STUDY 

Two hundred seventy-one tests were performed on 
206 patients. Forty-three had two tests and 11 
had three tests. There were 173 active tuberculous 
patients, the majority with progressive pulmonary 
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Table I 

Results of the phcnolplithalein test in non-tubereulous patients 
33 patients 


Without Clinical or Autopsy Evidence of Ga-stro-Intostinal 'Ulceration. j 
28 Cases [ 

AVIth Clinical or Autnpsy Evidence of Ga?tro-Inte^tlnnl Ulceration. 

5 Cases 

. . 

Diafjnosis 

Positive P.P. Tost 

! 

Nocntivc P.P. Tost 

Din^nosia 

Positive P.P. Te-.t 

Kcrratlve P.P. Tcpt 

Cardiac cases — ’10 
(Autop.sy — 1 ) 

3 


Ulcerntive colitis — i 

3 


Keurolosric cases — 17 
(Autopsy — 1) 

1= 

4 1 

1 

Lympho-arcoma v.-ith 
Rtomneh ulrerfition — 1 
(Autoyisy — 1 ) 


1 

3Iodi:kin*0 disease— 1 
(Autopsy — 1) 


t 




Totnl 

i 

ic 1 IS 1 

1 

3 

2 


lesions. In addition, G3 non-tubcrculous patients were 
te.sted. 

Table I records the result.s of the te.st in the 03 non- 
tuberculous patients. Four patient.s in this proup came 
to autopsy. 

One sees that a positive test resulted in 15 of 28 
patients in whom there was no e.xpcetation. on clinical 
grounds, of gastro-intestinal ulceration. On the other 
hand, in two of five patients with unequivocal evidence 
of gastro-intestinal ulceration, the test was negative. 
In .similar series of control patient.s, LeVino and Kirs- 
ner fC), Nothin, Kir.=ch and Albert (7) and Steigman 
and DyniewicK (8) reported a total of 172 positive 
tests in 307 patients (uC^i). 

When we carried out the test on 173 patient.s 
with pulmonary tuberculosis and its complications, 92 
(53%) gave a negative result. Eighty-one (47%) of 
this group gave a positive test, a result not signifi- 
cantly different from the 65 per cent positive finding, 
cited above, in a large group of patients with no 
knowTi or su.spected disease of the gastro-intestinal 
tract. 

AUTOPSY CORRELATION 

Post-mortem examination was performed on 33 
patients. Twenty-nine of these died of progressive 
pulmonarj- tuberculosis and its complications. The 
findings are tabulated in Table II. 


Five of the 12 patients with post-mortem evidence 
of a norm.al bowel tract gave positive phenolphlhalein 
test.«, i.e. a positive error (a positive test encountered 
where there is no ulceration) of approximately 42 per 
cent. Four of 21 patients with post-mortem evidence 
of ulceration c.xhibited negative tests, i.e. a negative 
error (a negative test encountered whore there is 
ulceration) of approximately 19 per cent. 

The 42 per cent positive error approximates the 
figures reported by LeVino and Kir.sner (5) and Not- 
hin, etc. (7). Their negative error was higher than 
our 19 per cent, being rc.spectively 38 per cent and 30 
per cent. The reason the negative error i.s smaller in 
a series of patients wiio come to post-mortem exami- 
nation with a high percentage of intestinal ulceration 
becomes apparent on further examination of Table 11. 

It is to be noted that 21 out of 33 showed an ulcer- 
ative lesion of the gastro-intestinal tract at autopsy. 
Our series, therefore, differ.s from other clinical series 
reported wiierc the incidence of suspected or proved 
ulceration was low. The parallelism between the test 
and autop.sy findings occurred predominantly in cases 
showing ulceration of the bowel tract, i.e, in 17 of 21 
instances. When no ulceration was present at autopsj’, 
the test was wrong in almost half the cases, 5 out 
of 12. 

Recalling the fact, cited above, that 66 per cent of 


Table II 

Correlation of axUopsy with the results of the phenolphihalcin test — S3 autopsies 


AVith Ulceration of 

! 

the Gastro-Intcstinfll Tract- 21 Cn.«e3 

Without Ulceration of the Ga?tro-Inte«tinr.! Tract. 12 Cases 

Diacnosis 

Po^iillvc P.P. Tnt 

Negative P.P, Test 

Dinsjnosis 

Positive P.P. Test 

Nccalivc P.P. Test 

Pulm. tbc. with Ibc. 
enteritis 

17 

3 

Pulm the. wllli normal 
G.I. tract 

3 

6 

Lymphosarcoma of 
stomach with ulceration 


1 

Hypertension with 
cardiac failure 





’ 

Encephalomycloradicu- 

litis. 

Dllatcral bronchopn. 

1 





Hodckln’a disease 



Tolftl 

17 



S 

7 





























JoUB. D. D. 
DEXnSMBER, 1940 


Cheney — Vitamin K Deficiency in a Case of Gall Bladder Disease 


521 


307 patients in whom no clinical or roentgenographic 
evidence of gastro-intestinal ulceration existed gave 
false positive reactions, one can then understand 
that the coincidental agreement between the test and 
clinical and autopsy findings will rise, pari passu, with 
the increasing incidence of ulceration in the series. 
Conversely, the less frequent the incidence of ulcer- 
ation in the series, the more clearly do the false posi- 
tive reactions stand out, and the more obvious becomes 
the unreliability of the test. 

Others (6, 7, 8, 9) have shown that the phenol- 
phthalein test is unreliable in the diagnosis of peptic 
ulcer. Our findings, supported by post-mortem control 
of the test hitherto lacking in other series, indicate 
that the test is also unreliable in the detection of 
gastro-intestinal tuberculosis. 

SUMJIARY 

1. 271 phenolphthalein tests (Woldman) were per- 
formed on 206 patients in order to determine the 
value of the procedure in detecting the presence of 
ulceration of the gastro-intestinal ti-act. 

2. 173 patients with active pulmonary tuberculosis 
and 33 non-tuberculous patients were studied. 33 of 
the series had post-mortem examinations. 


3. Autopsy controlled cases revealed that the test 
had a “positive” error of 42 per cent and a “negative” 
error of 19 per cent. 

4. The Woldman phenolphthalein test is of no 
value in determining the presence or absence of 
tuberculous ulcers in the gastro-intestinal tract. 

We 'ivish to express our gratitude to Miss Florence 
Friedman, technician. Division of Pulmonary Diseases, for 
her valuable assistance. 
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Vitamin K Deficiency in a Case of Gall Bladder Disease 
Without Clinical Jaundice or Hepatitis+ 

By 

GARNETT CHENEY, M.D. 

SAN FRANCISCO, CALIFORNIA 


A CASE of gall bladder disease recently observed on 
the surgical wards of Stanford University Hospi- 
tal is worthy of note for the following reasons. First: 
the patient showed a prolonged plasma coagulation 
time (modified Howell prothrombin time) indicative 
of Vitamin K deficiency without presenting any of the 
usually recognized causes of such a deficiency. Second: 
the intramuscular injection of 4-amino-2-methyl- 
naphthol hydrochloride (Vitamin K-5)* reduced the 
plasma coagulation time to normal within a period of 
less than 24 hours, eliminating the risk of post-oper- 
ative hemorrhage. Third: repeated blood studies 
strongly suggested that Vitamin K therapy by mouth 
might not have been effective in this case. 

CASE REPORT 

Mr. C. W., a 55-year-old married white miner entered 
the hospital January 8, 1940, complaining of right upper 
abdominal pains for the past nine months. These had oc- 
curred weekly in attacks lasting some twelve hours. The 
pain radiated to the back and soreness persisted under the 
right rib margin for at least a day after the pain had 
left. He had had slight nausea rvith these attacks but no 
vomiting. Two weeks before he entered the hospital the 
pain had become constant; he noted that his stools were 
light colored, his urine dark, and jaundice appeared. Four 
days before entry the pain had again left and his jaundice 
had faded. His past history was not remarkable except 
that he had had typhoid fever 40 years before. He had 

*Thi3 product was supplied by the Parke Davis Company. 

TFrom the Department of Medicine, Stanford University Medical School. 
Submitted May 11 . 1940. 


suffered from hay fever and sour stomach on and off for 
years. Although he had drunk alcoholic beverages in the 
past, he had abstained from them for several years. 
Physical examination was essentially negative except for 
a questionable icteric tint to the skin and sclerae, abdomi- 
nal tenderness at the right costal margin, and a palpable 
liver edge, which was slightly tender. 

The laboratory examination revealed a normal blood 
count. The blood Wassermann was negative. The urine 
was positive for bile pigments but otherwise was not 
remarkable. His stools were normally pigmented. The 
icteric index was 14 units on January 9 and 15 units on 
January 10. The blood coagulation time was 8 minutes 
and his plasma coagulation time was 27 minutes, when 
recalcified with an optimum amount of calcium. With an 
excess of calcium (2% times the optimum amount) the 
coagulation time was one hour and ten minutes. His 
bleeding time was 3 minutes. An electrocardiogram was 
normal. An X-ray gastro-intestinal series and barium 
enema revealed nothing unusual. The pre-operative diag- 
nosis was common duct stone. Because of his prolonged 
plasma coagulation time, he was given injections of 
Vitamin K pre-operatively on January 10, 1940. 

The relationship of this treatment to his blood findings 
is shown in Table I and graphically in Fig. 1. As the 
coagulation time was normal the next day, he was oper- 
ated upon. A diseased gall bladder with thick, fibrous 
walls was found. It contained two stones. The common 
duct was not dilated but was opened and probed and no 
stones were found. A liver biopsy was taken which micro- 
scopically was reported as normal. The histological diag- 
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Fip. 1. The relationship of the plasma coajpilntion time 
to parenteral and oral Vitamin K therapy in a case of 
chronic cholecystitis. 

nosis was cholecj’stitis, chronic, and cholangitis chronic, 
mild. 

The patient had an uneventful post-operative course. 
Oral Vitamin K therapy was started post-operatively, as 
indicated in Table I and in Fie. 1, and continued until the 
patient was dismissed on January 25, two weeks after 
operation. 

Why this patient should have a Vitamin K deficiency 
is not clear. The well-recognized causes of such a de- 
ficiency in an adult are; (1) a diet so deficient in fat 
that the fat soluble Vitamin K, whether exogenous or 
endogenous in origin, cannot be absorbed; (2) absence 
of bile in the intestinal tract due to blockage of the 
common bile duet, severe hepatitis or biliary fistula 


so that fats cannot be absorbed; (3) disease of the 
bowel wall interfering with the normal processes of 
absorption such as might occur in sprue or in multiple 
intestinal strictures; and finally (4) disease of the 
liver which would interfere with assimilation of the 
vitamin. A diet totally deficient in Vitamin K, or 
excessive diarrhea causing elimination too rapidly to 
permit absorption, are also possible causes of Vitamin 
K deficiency. This patient was on an adequate diet, 
had bile in his intestinal tract, showed no evidence of 
intestinal disease, and his liver was normal, grossly 
and microscopically. Some further e.xplanation of the 
prolonged plasma coagulation time must be found. 

Plasma coagulation times of 27 minutes and 70 
minutes represent a marked prolongation by this 
method. The normal average time based on a study of 
100 normal subjects is 5.38 minutes, the limit of 
variation being between 2 and 8 minutes, when an 
optimum amount of calcium is used (1). When a 
known excess of calcium is used wliich tends to ex- 
aggerate the clotting defect, the average time is 8.G1 
minutes, the limits of variation being between 3 and 
15 minutes. As this method has proven satisfactory 
in studying plasma coagulation time changes in 100 
chicks with experimentally produced Vitamin K de- 
ficiency and in a number of patients, and as the re- 
sponse to therapy is so clear-cut in the case described, 
the prolonged plasma coagulation time may be taken 
as an indication of Vitamin K deficiency. 

It is probable that the abnormal blood findings are 
dependent on a disturbance in biliary' tract function 
which is not demonstrable in terms of a hepatitis. 
Three other cases have been studied in which pro- 
longed plasma coagulation times were apparently due 
to cholecystitis, and in two these times returned to 
normal after acute attacks. Spontaneous hemorrhage 


Table I 

The relationship of Vitamin K therapy to blood and plasma coagulation estimations in a case of chronic 
cholecystitis 


Date 

* Time 

Vitamin K 

r. c. T.* 

j r. c. T.* 

1 Blood 

1 Remarks 

! 

1940 

1 

j Therapy 

Ortlmum 

1 

1 Conffulation 

1 




Calcification 

j Calcium 

j Time 

i 

Jan. 




1 

f 

( 

1 


10th 

1 10:20 a. m. 

Is’one i 

27 mins. 

j 70 mins. 
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did not occur in any of these cases, but it did occur in 
two of four cases reported by Pohle and Stewart (2) . 
In two of their cases clinical jaundice was not present 
as their icteric indices are recorded as 2 and 12, and 
in the othei’s it was only 20 and GO units respectively. 
All but "one of these cases showed a very low pro- 
thrombin level and in two serious bleeding occurred. 
The diagnosis was verified in each by either operative 
or autopsy findings. The authors make no comment 
as to the mechanism involved in producing Vitamin K 
deficiency in these patients with gall bladder disease.* 

If a patient with cholecystitis, with or without 
jaundice, may develop a disturbance in the blood clot- 
ting function which may in certain instances lead to 
excessive bleeding and this hemorrhagic tendency can 
be controlled by the administration of Vitamin K, 
then all patients with gall bladder disease should have 
tests of their plasma coagulation time or so-called 
“prothrombin time” before submitting them to oper- 
ation, even though post-operative hemorrhage is a 
rare complication. The patient described might well 
have developed troublesome bleeding if the blood 
coagulation defect had not been determined and ap- 
propriate therapy carried out. 

The rapid improvement in the plasma coagulation 
time in this patient after receiving three injections of 
2 mgs. each of 4-amino-2-methyl-naphthol hydrochloride 
within a period of eight hours and the continued im- 
provement during the next five days without further 
treatment have not been repoi’ted previously. How- 
ever, Snell and Butt (3) in a supplementary report on 
Vitamin K in the Journal of the American Medical 
Association of December 2, 1939, discuss the develop- 
ment of this group of drugs with Vitamin K activity 
and mention two reports of its use parenterally. 

In the case here reported the plasma coagulation 
time fell from 27 minutes to 14 minutes, one and one- 
half hours after the first injection which is in keeping 
with the rapid shortening of the blood coagulation 
time occurring in Vitamin K deficient chicks receiving 
intramuscular injections of Vitamin K (4). Twenty 
hours after the first injection and on the day of oper- 
ation, the plasma coagulation time was 8 minutes with 

P. Smith in his discussion of an article on Jaundice appearing in 
the J. A. M. A., 113:2056, Dec. 2, 1939, states that he has observed 
cases of gall bladder disease complicated by serious hemorrhage. 


a gradual descent to 3 minutes by the fourth post- 
operative day. These figures suggest that a single in- 
jection of 6 mgs. or more of the substance used might 
be sufficient to protect a patient ' through the whole 
critical period when bleeding might occur. 

An inability to absorb Vitamin K from the intesti- 
nal contents due to a disturbed function of the in- 
testinal mucosa or possibly some disorder of fat di- 
gestion interfering with the normal metabolism of 
this vitamin would make imperative the adminis- 
tration of Vitamin K parenterally instead of by the 
oral route. So far no instance of such a disorder has 
been clearly shown, and in most patients with Vitamin 
K deficiency feeding the vitamin by mouth has been 
highly satisfactory. However, the blood findings in 
the present case indicate that oral therapy was not 
effective. After the reduction of the coagulation time 
to normal following parenteral therapy, the time 
gradually increased again from the fifth post-operative 
day to the fourteenth, when the patient left the hospi- 
tal and also the state. This rise is clearly shown in 
both the table and the chart and took place during 
daily oral Vitamin K therapy. It would seem to be 
significant as abnormal figures were gradually reached 
in both series of tubes, the one for the optimum 
amount of calcium being 12 minutes and the one with 
an excess of calcium 41 minutes the day of dismissal. 
The enforced termination of the studies at this time 
is most unfortunate. 

SUMMARY 

A patient with cholecystitis with a prolonged plasma 
coagulation time (modified Howell prothrombin time) 
indicative of Vitamin K deficiency was successfully 
treated with this vitamin parenterally; and subse- 
quent therapy per os suggested this form of treat- 
ment would not have been satisfactory. None of the 
usual explanations for Vitamin K deficiency seemed 
tenable in this case of cholecystitis. 
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Giant Colon in an Adult Psychotic Patient With Necropsy Report* 

By 

AMIL C. BACH, M.D., HAROLD M. IMERMAN, M.D. 
and 

JERRY J. KEARNS, M.D. 

CHICAGO, ILLINOIS 


E are herein reporting a megacolon which, as 
far as we have been able to ascertain, is the 
largest heretofore reported. 

When this case came to necropsy and a colon 
measuring 82.4 cm. in circumference was found, a 
careful search of the literature was initiated. The 
following facts were gathered: Judd and Thompson 

*From the Pathology and Coroner's Departments, Cook County Hospi- 
^ tal, Chicago, III. ' 
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(1) in their report of 65 cases of megacolon stated 
that a megacolon of 70 cms. in circumference had been 
described. Formad (2) reported a case which con- 
tained 40 lbs. of feces and measured from 37.5 to 75 
cm. in circumference. Yeomans (3) states that Hawk- 
ins had a case 108 cm. in circumference, but Hawkins’ 
(4) original article clearly points out that this 
measurement was around the abdomen at the level of 
the umbilicus. Terrys’ (5) unusually large case only 
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Fig. 1 


measured 19 cms. in diameter (approximately 60 cm. 
in circumference) at its greatest point. Finney found 
that up to 1908 only 206 cases of megacolon had been 
reported. At Cook County Hospital 7 cases were ob- 
served clinically from 1933 to 1938 and only 6 cases 
of megacolon were noted out of 21,341 autopsies per- 
formed from 1928 to 1939 inclusive. Of these, the 
largest measured 44 cm. in circumference. 

CASE REPORT 

W. K., a 27 year old white male, died enroute to Cook 
County Hospital. According to his mother, he had been 
troubled with abdominal swelling and constipation since 
the age of six months. This had always been relieved 
with enemas and mild cathartics. At the age of two 
months he had “pneumonia and brain fever,” which left 
him mentally unbalanced. He often did peculiar things, 
laughed to himself and made queer noises. This continued 
on into adolescence, although at no time did he become 
violent or have fits. He was able to understand fairly 
well, but had great difficulty in talking. His mother noticed 
that he had strange and peculiar dietary habits, some- 
times eating two to three pounds of bologna sausage at 
■a time and stuffing himself with prunes. She often thought 
that he swallowed foreign bodies, but was never able to 
catch him doing it. Ten days before the fatal illness he 
complained of severe pains in the abdomen. These had 
come on rather gradually with an inability to move the 



Fig., 2 


bowels. Abdominal distension occurred and became pro- 
gressively larger. Attempts of all sorts were made to 
move the bowels, but with no success. Suddenly, without 
any warning, he passed a large quantity of blood from 
the rectum. This was estimated at two cupsfull. Follow- 
ing this he was brought to the hospital but died before 
admission. 

Necropsy revealed a body of a .slenderly built white 
male with a weight of 13G lbs. and a height of 152 cm. 
The musculature was atrophic, there was no edema and 
there w'ere no signs of external violence. The abdomen 
was markedly distended and very tense. It was over a 
hands breadth above the level of the chest. The veins of 
the neck, chest and extremities were markedly distended. 

The thoracic cavity showed the lungs markedly com- 
pressed and the diaphragm on both sides markedly ele- 
vated. The lower lobes of both lungs were sub-crepitant 
to non-crepitant. On sectioning, they were atelectatic and 



Fig. 3 


congested and there were focal areas of broncho pneu- 
monia throughout. The heart weighed 250 gms. and was 
displaced upwards. 

The mid-line fat was 1 cm. in thickness. On opening 
the abdominal cavity the intestinal loops instantly pro- 
ti-uded due to the intra-abdominal pressure. The loops of 
the small intestine were moderately distended, whereas the 
colon was markedly distended with gas and feces. The 
large bowel measured 6.5 feet in length and weighed 46 
lbs., when emptied it weighed 6 lbs. It measured up to 
82.4 cm. in circumference (equivalent to 10.5 inches in 
diameter). An enormous, hard fecalith, measuring 11.5 x 
10 X 9 cms. and weighing 535 gms. was ^ present in the 
sigmoid. Above this mass were many foreign bodies, in- 
cluding twenty-five prune and poach pits, several pieces 
of corncob, iron washers and a piece of iron approxi- 
mately the size of a ten penny nail. At the site of the 
fecalith there was a large decubitus ulcer in the mucosa 
and throughout the sigmoid there were several small 
superficial ulcerations. The wall of the colon was firm and 
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thickened. The liver weighed 1400 gms., was displaced to 
the right, flattened and compressed by the colon. It was 
soft and the markings were distinct. The appendix ap- 
peared unchanged. The spleen weighed 200 gms., was 
soft and pale in color. It was displaced upward. The 
stomach was slightly compressed and contained several 
hundred pieces of diced turnip. The kidneys, adrenals, 
pancreas and genito-urinary tract revealed no remarkable 
changes. 

Microscopic section of the colon showed the mucosa in- 
tact, the capillaries congested and an increased amount of 
connective tissue in the submucosa. The muscularis was 
markedly hypertrophied and there was a moderate in- 
filtration of round cells and polymorphonuclear leucocytes 
throughout. 

A photograph of the huge megacolon and the 
enormous fecalith with the foreign bodies accompanies 
this report. 

The literature reveals that most authors recognize 
two tj-pes of megacolon, namely, the infantile or con- 
genital tjpe and the pseudo-megacolon or the acquired 
type. The latter includes all those cases which develop 
after birth. Lockhart-Mummery (G) who collected 
from the literature, one hundred cases of megacolon, 
concluded on the basis of age incidence that most cases 
in adults were congenital and had been present since 
birth. However, the same author reported a case of 
acquired megacolon in a 54 year old adult who had 


been perfectly well up to the age of 37. Shelley (7), 
Sagal (8), Scetta (9) and others report cases of 
acquired megacolon in the adult. 

SUMMARY 

Whether the megacolon in this patient was due to 
a congenital defect in the innervation of the colon and 
its sphincters, or to a defect in the innervation 
secondary to the “brain fever” suffered at two months 
of age is conjectural. However, it is quite probable 
that the mental deficiency associated with poor 
personal hygiene and pica was an important contribu- 
tory cause of the megacolon in this case. 
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Recurrent Cholangitis Due to Common Duct Stone Associated With 

Colon Bacillus Infection* 


By 

WILLIAM T. DORAN, M.D. 
and 

EILIP C. HANSSEN, M.D. 
NEW YORK. NEW YORK 


A MTIITE woman, aged 54, not married, was first 
admitted to Bellevue Hospital on November SO, 
1933, complaining of severe pain in the right upper 
quadrant of six days’ duration. The pain was sudden 
in onset, colicky in character, and radiated to the back. 
It ivas aggravated by fatty foods, and relieved only by 
morphine sulphate hypodermatically. The pain was 
associated with nausea, vomiting, belching and dis- 
tention. Persistent jaundice developed soon after 
onset of the pain. There had been no loss of weight. 
Except for a history of indigestion over a period of 
years, the patient had no other complaints. The 
patient was obese and acutely ill. The sclerae and skin 
were jaundiced.- The temperature was 106, pulse 90, 
and respirations 22. The abdomen presented tender- 
ness and rigidity in the right upper quadrant without 
a palpable mass. The urinalysis was negative. The 
white cell count was 14,000, polys 88%. A diagnosis 
of acute cholecystitis was made and operation was 
performed on the day of admission. At operation the 
gall bladder was found to be acutely inflamed, and it 
contained stones. The operative procedure was limited 
to cholecystostomy since the patient’s condition was 

*I^om the Fourth Surgical Division, Bellevue Hospital. 
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so serious. Culture of the gall bladder bile yielded B. 
coli and streptococcus viridans. Convalescence was 
uneventful. The patient was discharged 21 days after 
operation, improved. 

Three and one-half months later (April 11, 1934) 
the patient was readmitted complaining of abdominal 
pain of 32 hours’ duration. The pain began suddenly, 
was located in the epigastrium and the right upper 
quadrant, radiated to the back and was associated 
with nausea, belching, distention, but no chills or 
jaundice. E.xamination revealed her temperature to 
be 101.8, pulse 72, respirations 20. There was no evi- 
dence of clinical jaundice. There was tenderness in 
the right upper quadrant and the liver edge was 
palpated four fingers below the costal margin. The 
white cell count was 18,000, polys 78%. A pre-oper- 
ative diagnosis of acute cholecystitis was made and 
cholecystectomy was performed on the day of ad- 
mission. At operation the gall bladder was found to 
be acutelj' inflamed with a stone in the cystic duct. 
The operative report also described the presence of 
large glands along the common duct. Culture of the 
gall bladder bile revealed B. coli ; the gall bladder wall 
showed B. coli and staphylococcus aureus on culture. 
The patient’s convalescence was complicated by a 
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biliaiy fistula. She was discharged from the hospital 
on her 25th post-operative day, improved. 

Two months later (June 9, 1934) the patient was 
admitted again complaining of epigastric pain of two 
days’ duration. The pain was located entirely in the 
epigastrium, colicky in character, sudden in onset, 
radiated to the back and was associated with nausea, 
vomiting, belching, distention, fever and chills. The 
temperature on admission was 104.2, pulse 96, respi- 
rations 20. The sclerae were slightly jaundiced. There 
was tenderness in the epigastrium but no rigidity or 
mass. A diagnosis of obstructed biliary fistula was 
made and the obstruction was readily removed by 
means of a small incision in the skin at the point of 
tenderness. The patient’s temperature immediately 
dropped to normal and the jaundice subsided. The 
patient was discharged, improved, 12 days after ad- 
mission with a draining biliaiy fistula. 

Three and one-half months later (September 21, 
1934) the patient was readmitted complaining of pain 
in the right upper quadrant and fever of one day’s 
duration. The pain and fever were associated with 
soreness in the right upper quadrant and a persistent 
biliary fistula. Examination revealed the temperature 
to be 101.7, pulse 80, and respirations 20. Clinical 
jaundice was present, the right upper quadrant pre- 
sented a fistula discharging bile. X-ray examination 
of the abdomen revealed no shadows of calculi in. the 
right upper quadrant. The patient was observed at 
the hospital without operative intervention. The 
temperature dropped to nonnal three days after ad- 
mission, remained normal for a week, then rose again 
for a dai', following which it returned to normal and 
remained normal. The patient was discharged 17 days 
after admission with a discharging biliary fistula. 

Sixteen months later (February 10, 1936) the 
patient was readmitted complaining of right upper 
quadrant and epigastric pain of a days’ duration. The 
pain came on suddenly, was very severe, radiated to 
the back, was associated with nausea, vomiting, belch- 
ing, distention, fever and chills. Jaundice appeared on 
the second day of the attack. On examination the 
temperature was 104, pulse 90, respirations 20. The 
patient was jaundiced. There was tenderness in the 
right upper quadrant without rigidity or mass. The 
biliary fistula was no longer discharging. IVhite cell 
count was 21,800, polys 84% ; red cell count was 3,800,- 
000, hemoglobin 70%; icterus index was 60, the direct 
van den Bergh test was immediate, the indirect was 
positive; the bleeding time was 3 minutes, and the 
coagulation time was 9 minutes. Biliaiy drainage was 
performed in the Out Patient Department prior to 
onset of jaundice and revealed the presence of calcium 
bilirubinate pigment. Seven days after admission 
(February 17, 1936) the common duct was explored 
and numerous small stones were removed from both 
the common duct and hepatic duct. A catheter was 
inserted into the common duct for drainage. Culture 
of the common duct bile yielded B. coli. The patient 
was discharged, improved, wound healed, one month 
after admission. 

Three years later (November 19, 1938) the patient 
was admitted again complaining of right upper 
quadrant pain of 13 hours’ duration. The pain came 
on suddenly, was colicky in character, radiated to 
the back, was associated with belching, distention. 


jaundice, clay colored stools, fever, chills, and tender- 
ness in the right upper quadrant. The temperature 
was 105.4, pulse 100, respirations 20. The patient ap- 
peared jaundiced, the abdomen was negative except 
for the presence of operative scars. The white cell 
count was 9,000, polys 78%; the red cell count was 
4,800,000, hemoglobin 90%; the blood cholesterol was 
160; bleeding time was 1)4 minutes and coagulation 
time was 3 minutes. Six days after admission 
(11/25/38) the common duct was explored a second 
time. A stone the size of a pullet’s egg was found in 
a dilated common duct. This stone was removed piece- 
meal and a T-tube inserted for drainage. Convales- 
cence was complicated by wound infection and a fecal 
fistula. On the fifth post-operative day the T-tube 
came away spontaneously before it was possible to 
make a cholangiogram. The patient was discharged 
44 days after operation, improved. The fecal fistula, 
however, persisted. X-rays taken following injection 
of lipoidol revealed communication of this fistula with 
the colon. 

Six months later (June 29, 1939) the patient was 
readmitted complaining of persistent fecal fistula. It 
had been present since her last operation. The fecal 
fistula was not associated with any pain or discomfort. 
The patient had no fever or jaundice and there were 
no associated abdominal signs. Iodoform paste was 
injected into the fistula daily for a week with tempo- 
raiy cessation of discharge at the end of this time. 
However, the fecal discharge soon recurred and per- 
sisted until February 14, 1940, when the discharge 
ceased. 

The patient was last seen on February 20, 1940, 
when she appeared jaundiced. At the time, she stated 
that six days previously she had had another attack of 
„ biliary colic with jaundice, fever, chills, nausea, vomit- 
ing, belching and distention. A sterile biliary drain- 
age performed on February 14, 1940, revealed the 
presence of B. coli and streptococcus aureus in the 
bile obtained from the duodenum, as well as choles- 
terol crystals and calcium bilirubinate pigment. The 
gastric contents showed a free hydrochloric acid of 43. 

DISCUSSION 

This case is of interest illustrating recurrent cholan- 
gitis due to common duct stone, associated with colon 
bacillus infection. The patient repeatedly sought re- 
lief because of pain, fever and chills, associated with 
jaundice. At the first operation, because of the 
patient’s poor general condition, the operative pro- 
cedure was limited to cholecystostomy. At the second 
operation 7 months later, the gall bladder was re- 
moved. When the patient returned 2 months later, a 
diagnosis of common duct stone was made. Operation 
was postponed, however, because it was thought the 
patient could not tolerate common duct exploration. 
Three months later the patient returned with findings 
of jaundice again but these symptoms subsided after 
a few days. One and a half years later when the 
patient returned with the same symptoms it was de- 
cided to operate and many common duct stones were 
found and removed. Two j'ears later a recurrence of 
symptoms necessitated exploration of the common duct 
a second time. On this occasion a stone the size of a 
pullet’s egg was found in the common duct. This was 
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removed piecemeal. This operation was complicated 
by a fecal fistula which ceased discharging just 
recently. 

The patient still suffers with attacks of biliary colic, 
associated ivith symptoms of cholangitis. The presence 
of B. coli in the bile with cholesterol crystals and 
calcium bilirubinate pigment indicates the presence of 
common duct stone. The patient is obviously still a 


surgical problem. It is impossible to predict whether 
another common duct exploration will result in a cure 
or whether this operation will have to be repeated 
again and again. The stones either reformed or were 
overlooked in the upper hepatic ducts where they were 
inaccessible. A cholangiogram would be an essential 
part of any future operative procedure on the common 
duct. 


IV. A New Test of Liver Function Determined from the Concentration of 

Bile Saits in Bile and Urine 

Studies of Liver Function in Health and Disease 

By 

LESTER M. MORRISON, M.D. 

PHILADELPHIA. PENNSYLVANIA 


I T is generally conceded that currently employed liver 
function tests still leave much to be desired as an 
accurate index of the function of the liver. This is 
particularly true as to the need for a more sensitive 
and physiologic index of hepatic function and dys- 
function — in contradistinction to our present tests for 
liver function which are more in the nature of gross 
or "pathologic yardsticks” of liver damage. Accord- 
ingly an investigation into the feasibility of esti- 
mating the bile salt concentration in bile was under- 
taken since it has been a repeatedly established fact 
of sixteen years standing that the bile salt concen- 
tration is the most sensitive index to the function of 
the liver in the experimental animal. 

It was Smyth and IVhipple in 1924 (1) who first 
demonstrated conclusively that when experimental 
animals were subjected to various hepatotoxins such 
as chloroform, carbon-tetrachloride, and tetrachlore- 
thylene — amongst various functions of the liver the 
bile acid manufacture showed the earliest and most 
profound suppression. This was amply corroborated 
by subsequent investigators, particularly B oilman 
and Mann (2) in the animal, and in the human by 
Greene, Walters and Frederickson (3), by Ravdin, 
Johnston, Reigel and Wright (4), by Eeinhold and 
Wilson (5), by McClure (6), by Adlersberg (7), by 
Minnibeck (8), by Grey, McGowan, Nettrours and 
Bollman (9) and by Morrison and Swalm (10-13) 
and others (14-18). 

Since the time of Fourcroy in 1790 (19), constant 
attempts (20-26) have been made to isolate and 
quantitatively evaluate the various constituents of the 
bile, particularly the various bile salts. To date these 
have not been successful due to a variety of reasons. 
Some of these have been the lack of a specific quanti- 
tative method which has not been unusually intricate, 
elaborate, or prohibitive in cost of apparatus as is the 
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fluorescent spectrophotometer — which in addition 
must be especially designed and constructed. 

In view of the present impossibility of isolating all 
the individual bile salts, the author succeeded in de- 
veloping a stalagmometric method for estimating the 
total bile salt concentration in bile and urine. The 
total bile salts were estimated since Sabotka (27), 
Doubilet and Colp (16), and others have shown that 
under pathologic conditions the individual bile salts 
may undergo wide variations. The stalagmometric 
method employed by the author has been described in 
three previous publications (10-12) as being the most 
desirable method available at present since it is : (a) 
simple to perform, (b) inexpensive, (c) is not time 
consuming, requiring approximately twelve minutes 
to do, (d) needs no training, (e) is the most sensitive 
and accurate available test for the total bile salts 
present, and (f) is practical for everyday use. For 
the sake of clarity a summary is repeated here. 

METHOD 

The most outstanding physical characteristic of the 
bile salts is their surface tension activity. Doumer’s 
law (28-29) states that when bile salts are added to 
a watery solution, the concentration of the bile salts 
varies inversely with the surface tension of the liquid. 
This holds for solutions of a dilution of 1 : 1000. 
However, when other electrolytic substances are added 
to this solution, the surface tension of the liquid 
varies according to the Schulz-Hardy Law. Then the 
surface tension of the liquid no longer reflects the bile 
salt concentration. 

However, when a pH of 2 in the solution was main- 
tained it was shown by Duco and Panza (26) that 
only the bile salts were active so far as the surface 
tension was concerned. Hence, by keeping the bile 
and urine at a pH of 2 it is possible to estimate the 
concentration of total bile salts in bile or urine, pro- 
vided a dilution of 1 : 1000 is kept. As described 
previously (10-13) the surface tension of known con- 
centration of bile salts in many and varying dilutions 
was estimated and charted as a curve in the graph 
which is shown. 

For the estimation of the bile, 10 ccs. of a repre- 
sentative specimen of “C” or liver bile, “B” gall 
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bladder bile, or “BC,” the combination of both from 
the Lyon non-surgical biliai-y drainage is measured 
off. This is then diluted ten times with distilled 
water. Concentrated hydrochloric acid is added drop 
by drop until the indicator Tropilene 00 changes from 
yellow to pink, at which point a pH of 2 is present. 
It is most practical to dip ordinary filter paper in the 
indicator, cut off a narrow strip and dip this in the 
bile solution as the acid is added. The bile solution is 
aspirated into the stalagmometer and the drops are 
allowed to run out at a starting rate of thirty per 
minute. The number of fallen drops is then compared 
with the standardized graph for that stalagmometer 
and the total bile salt concentration is immediately 
seen by the curve. The stalagmometer shown in Fig. 
1 was made from an ordinary pipette with a capillary 
tube fused to one end and a sphygmomanometer 
“needle valve” placed on top to regulate more easily 
the flow of the drops. Biles and urines should be ex- 
amined at ordinary room temperature (70 degrees 
F.). If an estimation is desired on a following day, 
the specimen should bo .stored in the refrigerator until 
desired, and then allowed to stand or be warmed to 
room temperature. 



Fig. 1. Stalagmometer of the author with needle-valve 
attachment to regulate the rate of drops falling. The 
instrument sho^™ was made from a 15 cc. pipette. The 
stalagmometer measures most accurately the surface 
tension of a liquid by the number of drops falling from it. 
(Made by Precision Thermometer and Instrument Co., 
1434 Brandywine St., Philadelphia). 



Fig. 2. Graph showing the curve of bile salt concen- 
tration in bile, obtained with the stalagmometer shown in 
Fig. 1. An unknown bile solution gives the number of 
drops read on the ordinate; from this the quantity of bile 
salts is seen immediately on the abscissa. 

BILE SALT CONCENTRATION IN SURGICAL 
DRAINAGE BILE FROM PATIENTS 
WITH PATHOLOGIC LIVERS 
The bile salt concenti-ation from surgical drainage 
bile has been described previously (12) in consider- 
able detail. A recapitulation of the findings follows; 

The surgical drainage bile from diseased livers was 
found to reach a maximal post operative average of 
740 mg. bile salts per 100 ccs. of bile. This was 
verified by a series of seventeen pathologic cases in 
which the patient’s livers were inspected, palpated, 
and in a number of cases either biopsied at the oper- 
ating table or autopsied. Daily estimations of the bile 
salt concentration in the sui-gical drainage bile were 
made from the beginning of drainage to the day the 
drainage tube was removed. It was observed that the 
bile salt concentration rose each day after the oper- 
ation until a maximum w’as attained. As mentioned 
above, this maximum averaged 740 mg. per 100 ccs. 
for bile from the seventeen pathologic livers studied. 
However, in tw'o cases of W'hat was considered by the 
surgeon as macroscopic hepatic disease, the bile salts 
wei-e concentrated within normal limits. It may be 
that the surgeon was mistaken in his estimate of the 
condition of the liver in these two questionable cases. 

As the pathologist, Konzelman (30) has pointed 
out, our present pathologic methods are inadequate 
when estimating the functional impairment of the 
liver and certain other organs, by pathologically 
structural alterations in these organs, at autopsy or 
by biopsy. Thus, the deranged physiology of the liver 
during life may be at complete variance w’ith the post- 
mortem findings in the pathological liver. Hence, an 
accurate portrayal of the true function of the liver 
during life is frequently not obtained from the disease 
seen at the autopsy table. 

BILE SALT CONCENTRATION IN SURGICALLY 
DRAINING BILE FROM PATIENTS 
WITH NORMAL LI\^RS 
As was described in the previously mentioned surgi- 
cal publication (12) thirty patients with normal 
livers proven at the operating table were studied. In 
these patients the dailj' post-operative surgical drain- 
age bile w'as examined for the bile salt concentration, 
from the first post-operative day to the last day of 
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drainage. It was then found that the normal liver 
reaches a maximal concentrating power for bile salts 
which averaged 1800 mg. bile salts in the thirty 
patients studied. On an average it required a maxi- 
mum of ten days post-operatively for the normal liver 
to reach this figure of 1800 mg. bile salts. 

It was also then noted that there was a marked 
difference in the recuperative power of the liver 


■o 

Cr 



Fig. 3. Graph showing the curve of undiluted bile salt 
concentration in the urine. This curve is the broadened 
duplicate (undiluted) of the first portion of the curve in 
Fig. 5 from the bile salt concentration in bile. In this 
way, the smaller and finer gradations of the bile salts in 
the urine are apparent. 

following spinal anesthesia as contrasted with ether 
inhalation anesthesia. With ether the liver took practi- 
cally twice as long to recover from the post-anesthetic 
“shock” as reflected by the greater and more pro- 
longed suppression of the bile salts in the bile, and 
in certain cases, in the urine as rvell. 

BILE SALT CONCENTRATION IN NON-SURGI- 
CAL BILE DRAINAGE FROM CASES 
WITH NORMAL LIVERS 

During the past four years approximately 5000 bile 
specimens have been studied and as far as possible 
correlated with the clinical syndrome and clinical 
course, as well as with the currently used liver 
function tests such as the bromsulphthalein, the uro- 
bilinogen, galactose tolerance, hippuric acid, Van den 
Bergh, and the icteric index. In a number of these 
cases during this four year interval the patients were 
followed to the operating table or autopsy room for 
pathologic confii-mation of the situation in the liver. 
In a small group of cases peritoneoscopy was per- 
formed by Dr. James N. Coombs, in order to visu- 
alize the liver. 

It was found that the normal liver concentrates an 
average of 1500 mg. of bile salts in the combination 
of the liver and gall bladder biles known as the “BC” 
fractions. 

The Lyon bile terminology of descriptive letters is 
meant here, as followed routinely where non-surgical 
biliary drainage is employed. “C” bile is the bile 
flowing directly from the liver, which is golden yellow 
in appearance, “B” bile is the concentrated bile from 
the gall bladder, being blackish-brown in appearance. 
■“A” bile is the bile from the common and hepatic 
ducts and is a paler yellow than the “C” bile. 


In these specimens care must be taken to permit the 
various stimulating solutions such as magnesium 
sulfate, peptone, olive oil, etc., to drain into a “dis- 
card” bottle, after they have been injected into the 
duodenal drainage tube. Thus, inadvertent dilution of 
the bile by non-body fluids is avoided to the necessary 
extent required for this method. 

The “AC” bile, or bile directly from the normal 
functioning liver and bile ducts was found to range 
from 600 mg. bile salts per 100 ccs. to 1400 mg. al- 
though the average normal figure tended to center 
about the 600 mg. mark. The “B” bile or gall bladder 
fraction bile is increased in bile salt concentration 
from 1200 mg. to over 2000 mg. The minimal normal 
figure did not fall below 1200 mg. in this series. This 
was found to be a sensitive and accurate index to the 
function of the gall bladder, which normally concen- 
trates the bile and bile salts. This study is the subject 
of a subsequent report (13). 

The minimal low range limit for the combined “A,” 
"B” and “C" bile was found to fall to 1200 mg. bile 
salts per 100 ccs. bile. Limitations of space prohibit 
the detailed analysis of this index of liver function, 
as compared to a large series of cases in which other 
currently used liver functional tests were studied and 
compared with the bile salt concentration. This is de- 
scribed in a separate communication. 

BILE SALT CONCENTRATION IN NON-SURGI- 
CAL BILIARY DRAINAGE FROM PATIENTS 
WITH POORLY FUNCTIONING OR PATHOLO- 
GICAL LIVERS 

In a proven series of patients with abnormal liver 
function, who were or were not jaundiced, it was 



Fig. 4. Graph shows the average post-operative rise in 
the bile salt concentration of the surgical drainage bile 
from 60 cases with surgically proven normal and path- 
ological livers. The maximal average for normal livers is 
seen to be 1800 mg. on the 10th day; that from path- 
ological livers is seen to reach 740 mg. on the 18th day. 




Bile salt concentration in normal liver surgical drainage 
bile. 

Bile salt concentration in pathological surgical drainage 
bile. 


demonstrated that the bile salt concentration fell defi- 
nitely below the levels just described above. That is 
to say, the poorly functioning liver shows a definite 
drop in the ability to concentrate bile salts. Since 
Bollman and Mann (38) were among the first to prove 
that the liver is the sole organ of the body to be con- 
cerned in the manufacture of the bile salts, it thus 
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becomes apparent that the bile salt concentration in 
the bile is a most sensitive index to the function of 
the liver. This is particularly true -since McGowan 
(32), and Bollman and Mann (33) also revealed the 
unique sensitivity by suppression of the bile salt 
manufacture in the liver to noxious agents as chloro- 
form, toluylenediamine, etc. 

It was thus noted that in evei-y jaundiced patient 
studied, with one exception, where bile could be ob- 
tained, there was a marked diminution in the concen- 
tration of the bile salts in the bile. This one ex- 
ception was in the case of a hemolytic jaundice of 
unknoivn etiology, as reported elsewhere (34). In the 
early stage of this patient's disease probably no liver 
damage was present, and this was reflected in the 
normal bile salt concenti-ation in the bile. It was 
always above 1200 mg. in the first week of hospitali- 
zation. However, in all other poorly functioning or 


suppression in the bile salts would occur. These would 
most frequently fall in the “sub-clinical” range of 800 
to 1200 mg. bile salts for the combined biles. Upon 
the treatment or removal of the underlying or causa- 
tive factor, a rise into the normal range above 1200 
mg. would regularly be seen. Although the patients 
were -without symptoms, the presence of an icteroid 
tinge to the ocular sclerae was frequently observed. 

It was this group, particularly, which proved of 
great clinical interest and significance. For here was 
seen no evidence of gross or clinical liver damage or 
dysfunction, and no abnormality with the usual liver 
function tests, and yet, when appropriate therapeutic 
measures were applied, the “latent” dysfunction 
disappeared with the coming of clinical improvement. 
There would then occur a rise from the grade one 
dysfunction with a subnormal figure of perhaps 900 
mg. to a normal one of perhaps 1300 mg. 



Pig. 5. Graph shows the distribution of the bile salt concentration 
in urines from cases with and -without kno^vn liver disease, particu- 
larly in the presence of jaundice, as selected from over 5000 speci- 
mens. It is seen that the urinary bile salt concentration may rise to 
as high as 2.2 grams, in heavily jaundiced patients with hepatitis. 

Bile salt concentration In urine from cases with normally functioning livers. 

* • e « • Bile ealt concentration in urine from cases with poorly functioning or 
pathological livers. 


pathologic livers the bile salt concentration usually 
dropped to from 100 to 800 mg. per 100 ccs. of bile in 
the combined “BC” bile fractions. 

It may be stated here, how-ever, that in every 
instance where the less sensitive tests of liver function 
showed some failure, the bile salt concentration test 
always showed a definite drop below the 1200 mg. 
level in the “combined” bile fractions. 

But, further, the bile salt concentration test showed 
mild but definite suppressions or drops in concen- 
tration in the presence of such factors as great 
emotional excitement, vomiting of pregnancy (a group 
of thirtj^-five pregnant patients were studied before 
term), avitaminotic states, marked malnutrition, 
presence of extrahepatic disease as duodenal ulcer or 
extensive gastric carcinoma, or administration of 
sulfanilamide in heavy dosage. Under these conditions 
it 'was most frequently noted that a symptomless 


It is believed from these observations that the bile 
salt concentration test is one of the most valuable 
liver function tests available. The other currently 
used liver function tests seem to be more in the 
nature of gross indicators of structural damage in the 
liver parenchyma. In addition, these are indicators of 
disturbances in other systems as well, such as the 
reticulo-endothelial system, this being true of the 
Bromsulphthalein test. 

BILE SALT CONCENTRATION IN URINE FROM 
PERSONS WITH NORMAL FUNCTION- 
ING LIVERS 

The urines studied were twenty-four hour speci- 
mens -without preservative. The quantity was 
measured and an aliquot portion (approximately four 
ounces of this total was taken) so that a portion could 
be aspirated into the stalagmometer. Urine specimens 
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were kept in the refrigerator until tested for bile salt 
estimation, when not performed within 24 hours of 
the collection of the total urine. 

The normal patients, that is, free from any hepatic, 
gastro-intestinal or systemic disease, ‘were selected 
from all the wards and from private rooms in the 
hospital. They comprised afebrile patients without 
any history of gastro-intestinal disease. Studies on 
approximately 5000 normal specimens are thus in- 
cluded, collected during the past four years. In this 
group are included a large number of orthopedic cases 
with fractures mostly of a minor type, patients in 
hospital for various lesser surgical procedures as 
hemorrhoidectomy, hernia, minor surgical procedures, 
gynecologic “repair” operative procedures; neurologic 
and neurosurgical and ophthalmic patients. 
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limits. It is thus noted that daily concentration of 
bile salts of urines in health are small and remain 
within limits of normal. 

It is noted from Fig. 5 that seventy-nine per cent 
of all these patients free from known liver or gastro- 
intestinal disturbance excreted from 75 mg. to 200 
mg. of bile salts daily in their urines at some time 
during the studies. Eight per cent of the patients in 
this “normal” group e.xcreted from 25 mg. to 76 mg. 
at varying periods. Occasionally the bile salts of 
normal patients dropped to ten mg. An additional 
seven per cent of normal cases excreted from 300 to 
350 mg., and G per cent of normal patients showed 
an occasional rise to 400 mg. 

The normal patients were studied daily in periods 
varying from three days to three months. 


Morrison — A New Test of Liver Function 




Fig. 6. Graph describes the bile salt concentration in non-surgical 
drainage bile (Lyon) from normal and pathological or dysfunctioning 
livers. Over 4000 biliary specimens are represented. It is noted that 
all but 6% of normal individuals have a bile salt concentration of 
1100 mg. per 100 ccs. bile and above in the combined liver and gall 
bladder “(BC)” bile. Pathological or dysfunctioning livers fall defi- 
nitely below this mark. Similarly the liver and duct “(AC)” bile 
normally concentrates bile salts to 400 mg. per 100 ccs. bile and 
above. Pathological or dysfunctioning livers fall below this level. 

Kormal combined Hver and call **(BC)’* bile. 

• • « Fatholosical or dysfunctioning combined bile. 

Normal liver and duct **(AG)*' bile, 
p Patbological or dysfunctioning **(AC)’* bile. 


It was found that in most cases, variations in the 
total daily urine output did not have a significant in- 
fluence on the urinary bile salt concentration, although 
there were occasional instances in which a relation- 
ship did appear. For example, cases were found in 
which the total quantity of urine may have been 
doubled in one day, causing a small decrease in the 
total concentration of the bile salts. However, these 
variations always remained within normal limits and 
were apparently caused by markedly increased fluid 
intakes. 

Similarly, the concentration of bile salts resulting 
from a diminished fluid intake and lessened urinary 
volume output, may cause a comparatively small in- 
crease in the bile salt concentration, but this again 
remains as a “borderline” variation within normal 


BILE SALT CONCENTRATION IN THE URINE 
IN LIVER DISEASE 

It is seen from Fig. 6 that in jaundice, the bile salts 
may rise above the normal limit of -400 mg. to as high 
as 2800 mg. of bile salts in heavily jaundiced patients, 
especially those with an “intra-hepatic” type. In the 
jaundiced group of cases, intrahepatic (non-obstruc- 
tive), extrahepatic (obstructive), and hemolytic types 
of jaundice were studied. As will be described in a 
subsequent communication, these three main and 
differing types of jaundice often fall into certain 
ranges of bile salt concentration in the early stages 
of jaundice. Hence, estimation of the bile salt con- 
centration in the urine may prove to be an aid in 
recognizing the nature of a jaundice. 
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Generally speaking, it was found that in the early 
stages of the illness, cases of “obstructive” (extra- 
hepatic) jaundice, the bile salt concentration in the 
urine tended to stay within normal limits. This was 
true when there was no associated hepatitis or other 
liver disease to complicate the picture. It is thus 
apparent that the presence of complications with 
common duct obstruction, as by stone, can materially 
alter the data obtained from the bile salt concentra- 
tion. The bile salt excretion thus tends to show the 
physiologic slate of the liver, rather than what is 
happening in the ducts. This same criticism is true 
of other tests devised to help in making a differential 
diagnosis between obstructive and non-obstructive 
jaundice. 

Patients with non-obstructive hepatitis were found 
to have bile salt excretion in the urine which rose 
above 850 mg. in the large series studied. This also 
included a group of hepatitis in which the liver dis- 
ease was secondary to obstruction from common-bile 
duct stones, carcinoma of the gall bladder or head of 
the pancreas,, or from post-operative common-bile 
stricture. 

Included in this series was a considerable percent- 
age of idiopathic hepatitis with so-called catarrhal 
jaundice. There were two subdivisions in this latter 
series, (a) those cases characterized by an afebrile 
course, and (b) those associated with fever of vary- 
ing severity and a more or less pronounced toxicity. 
It was believed by some of the attending clinicians 
that the febrile cases in group (b) were of a different 
variety, possibly due to a virus or some infection. In 
any case, the bile salt excretion was definitely ele- 
vated above the 350 mg. level in all cases of group 

(a) and (b). 

Three cases of hemolji;ic jaundice were studied e.x- 
tensively. One was of the “idiopathic” variety and 
tivo were cases of toxic reactions occurring during 
sulfanilamide therapy. In all three cases the bile salt 
concentration in the urine I'ose above normal limits, 
more than 350 mg. In the case of the “idiopathic” 
hemolytic icterus, a curious development in the course 
of illness ensued, as repoi-ted by Farrar, Burnett and 
Steigman (34) and an anoxemic degeneration of the 
spleen and liver developed subsequently in the illness, 
as determined by surgical biopsy. In the early stages 
of the illness when the liver was not palpable and no 
gastro-intestinal symptoms were present, the bile salt 
concentration in the urine was always below the 350 
mg. level. However, as the liver enlarged in size and 
was palpable, and a febrile and fulminating toxic 
clinical picture set in, the daily bile salt excretion 
rose above 350 mg. in the urine, and dropped to below 
800 mg. in the non-surgical liiliary drainage. The 
photomicrographs of the liver tissue were shown and 
i-eported elsewhere (34). 

It is important to note here that many cases of low 
grade physiologic disturbances, reflected by impair- 
ment of the bile salt concentration in the bile showed 
a perfectly normal bile salt concentration or excretion 
in the urine. Similarly, there was a small group of 


cases which were proven to have low grade but defi- 
nite liver disease but which showed a normal bile salt 
excretion in the urine. These occurred in non-jaun- 
diced patients and may be considered as instances in 
which the liver reserve and compensation were ap- 
parent^f still good. 

The bile salt concentration in the bile of these cases 
was. usually depressed in the “subclinical” range be- 
tween 800 and 1200 mg. bile salts of the combined 
bile in the non-surgical biliary di'ainage, de.spite the 
noi-mal bile salt excretion of less than 350 mg. in the 
urine. 

The bile salt excretion in the urine has thus proved 
a useful check on the functional reserve or compen- 
sation of the liver where there was evidence o.f liver 
dysfunction by a suppression of the bile salt concen- 
tration in the bile. 

SUMIMARY 

1. The bile salt concentration in the bile obtained 
by surgical and non-surgical drainage and urine from 
patients with normal and with diseased or poorly 
functioning livers was studied by a surface tension 
method employing a stalagmometei'. 

2. The bile salt concenti-ation in the bile obtained 
by surgical and non-surgical biliary drainage is be- 
lieved to be a most sensitive physiologic index to the 
function of the liver in health and disease. 

3. (a) The bile salt concentration in surgical 
drainage bile from normal livers was found to average 
1800 mg. per 100 ccs. bile. 

(b) The same concentration in surgical drainage 
bile from a series of patients with pathologic livers 
has been found to avei’age 740 mg. 

4. (a) The concentration in representative non- 
surgical drainage bile from patients with normal ^ 
livers was found to have an average normal’ figure of 
1200 mg. This was taken from the combined gall 
bladder “(B)” and liver “(C)” biles, although figures 
above 1200 mg. were often obtained. 

(b) Diseased or poorly functioning livers had an 
impairment in the power to concentrate bile salts, 
with an average of 800 mg. in the combined “(BC)” 
biles. 

(c) The nonnal bile salt concentration from liver 
or “C” bile in the non-surgical bile drainage was 
found to be 400 mg. and over-. The pathologic or 
dysfunctioning liver showed impaired concentrating 
ability, falling below 400 mg. 

5. (a) The bile salt concentration in the urines of 
persons free from liver disease or dysfunction varied 
from 10 mg. to 360 mg. per 100 ccs. urine. There may 
be an isolated sporadic rise in the normal up to 400 
mg. 

(b) ‘ The bile salt concentration in the urine of 
persons with liver disease or poor liver function was ■ 
often above 400 mg. per 100 cc. urine. The bile salt 
excretion in urine is not as sensitive an index to liver 
disturbances as is the bile salt concentration in the 
bile obtained by surgical or non-surgical drainage. 
Not infrequently the urinary bile salts are normal in 
non-jaundicijd patients with hepatic dysfunction. 
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Exocrine Pancreatic Secretion in the Fasting Dog* 

By 

V. BROWN SCOTT, Ph.D., M.D., JOHN S. GRAHAM, B.S., M.S. 

and 

DONALD H. McCartney, b.s. 

BLOOMINGTON, INDIANA 


S INCE the experiments of Claude Bernard (1) 
many investigators have questioned the existence 
of fasting pancreatic secretion in the dog. The Pavlov 
school (Babkin (2)) believed that such secretion was 
a pathological hypersecretion of the pancreas; other 
investigators (Bylina (3), Inlow (4), Ivy and Farrell 
(5), L. Dragstedt (6)) evidenced belief in the ex- 
istence of a fasting secretion. Zucker, Newburger and 
Berg (7) proved, by using the “altercursive intu- 
bation” method of Elman and McCaughan (8), that 
such pancreatic secretion was not a hypersecretion 
since uninterrupted introduction of pancreatic juice 
intraduodenally failed to diminish the "continuous” 
flow of pancreatic juice in the fasting dog. Dragstedt, 
Montgomery and Ellis (9) devised a method for the 
collection of all of the pancreatic secretion. Using a 
modification of this method Harms, Van Prohaska 
and Dragstedt (10) reported continuous pancreatic 
secretion in animals surviving 4-6 weeks. Crittenden 
and Ivy (11) observed continuous secretion in eight 
“enterectomized” dogs. We (12) have noted "continu- 
ous” pancreatic secretion in dogs ivith Dragstedt and 
Inlow fistulae surviving 6 months. 

W. N. Boldyreff (13) reported extensive obser- 
vations on the relationship between gastro-intestinal 
motility and pancreatic secretion. Fasting dogs with 
Pavlov fistulae secreted pancreatic juice only during 
periods of gasti-ic motor activity; periods of regular 
"periodic” activity and "rest” for the bowel and 
pancreas were noted. Babkin (14) presented evidence 
for this relationship although his protocols showed 
some secretion during "rest” periods. E. Boldyrelf 

*From the Department of Physiolosy, Indiana University School of 
Medicine, Bloomington. Ind. 

Submitted May 16, 1940. 


(16) confirmed the researches of W. N. Boldyreff. In 
all of these experiments the type of gastric motility 
observed cannot be determined because poor recording 
methods were used. 

These reports of "continuous” and “periodic” fast- 
ing pancreatic secretion have led us to conduct ex- 
periments to compare the secretion in dogs with 
different types of fistulae. 

METHODS 

Pancreatic fistulae were prepared by the methods 
of Dragstedt, Inlow and Elman and McCaughan. 
Techniques for the preparation and care of Dragstedt 
and Inlow fistulae are described elsewhere (12). 
Elman and McCaughan fistulae (8) were prepared ac- 
cording to the method of these investigators. In all 
cases the major duct only was used for the fistula, the 
minor duct was undisturbed. 

Dragstedt fistulae were prepared with a short duo- 
denal pouch receiving the main pancreatic duct; the 
pouch secretions were led to the e.xterior by a stain- 
less-steel cannula. Pancreatic juice and succus enteri- 
cus from the duodenal pouch were collected in a rubber 
bag suspended beneath the dog’s abdomen. 

Inlow fistulae were made by transplanting the duo- 
denum and adjacent pancreas subcutaneously in the 
right hypochondrium ; the main pancreatic duct was 
sutured to the abdominal skin 4 weeks later. Pancre- 
atic juice was collected only during observation 
periods by a glass cannula cemented into the duct with 
collodion. 

Each Elman and McCaughan fistula was prepared 
by tying a glass cannula in the main pancreatic duct. 
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Secretions were led to the exterior via hemocytometcr 
tubing. 

Observations on the drop-by-drop pancreatic se- 
cretion were conducted upon 82 dogs trained to lie 
quietly upon a padded table for 2-C hour.s. The .se- 
cretion was conducted through a modified Gibbs (16) 
drop recorder which delivered an average of 10 drops 
of pancreatic juice per cc. All such observations were 
conducted 24 hours post cibum. Determinations of the 
pH of pancreatic juice were made with the glass elec- 
trode; no attempt was made to prevent aeration of the 
juice. Proteolytic strength of the juice wa.s estimated 
by formol titration; the “zymogen” juice was acti- 
vated by enterolcinase. 

RESULTS • 

Secretion in Dragstedt Fixtulac 

Pancreatic juice, active proleolytically because of 
admi.xture of pouch succus entericus, usually appeared 


“Spurts" of secretion, such as observed by Zucker 
(7), were infrequently observed although fluctuations 
from 0-80 drops per minute were sometimes noted. 
These sudden changes in the outflow of juice gave the 
impression that the flow of secretion was being 
altered by sudden contraction or relaxation of pancre- 
atic ducts. Frequently periods of prolonged augmen- 
tation in the rate of outflow occurred; such augmen- 
tation lasted for periods of a few minutes to several 
hour.s, or might be absent throughout an entire 6 hour 
fieri od. 

Secretion in Jnloto Fistulac 

This fistula was easily prepared by the 2 stage 
method and proved a most satisfactory one for ob- 
taining pure pancreatic juice. Secretion appeared in 
the.se animals 1-4 days post-operatively; the pancre- 
atic duct was sufliciently healed to begin introduction 
of the collecling-caiinula 10-14 days later. The juice 
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Fig. 1. Drop-by-drop pancreatic secretion observed, 21 hour.s po.st cibum, for a 2 
hour period in the following: A, dog v.-ith Dr.ag.stedt fistula; 13, dog with Inlow fi.stuin; 
C, dog with Elman and McCaughan fistula. 


24-72 hours post-operatively. This secretion was 
cloudy, abundant in quantity, and had a disagreeable 
odor. E.xamination of this juice showed the presence 
of abundant mucous-shreads and numerous bacteria. 
Fluctuations in the pH between 7.6 and 8.1 were 
noted. 

These dogs secreted large quantities of pancreatic 
juice even during prolonged fasts; thus one 9 kgm. 
dog had a daily output of 250-615 cc. of juice during 
a 14 day fast. 

The drop-by-drop secretion was recoi'ded through- 
out 3-6 periods of 2-6 hours duration. Ten Dragstedt 
fistulae, under these conditions, averaged 1.49 cc. per 
kgm. per hour. No dog showed an “asecretory” period 
exceeding five minutes; generally these periods were 
much shorter even at very low secretory rates. Pancre- 
atic outflow’ showed marked fluctuations in rate; Fig. 
lA shows a typical result in which moderate fluctu- 
ations in the drop-by-drop outflow w’cre recorded. In 
no instance was this outflow perfectly regular. 


was clear, odorless, and contained neither mucous- 
shreads nor bacteria. Thi.s juice was proteolylically 
inactive, requiring enterokina.se to activate its trypsi- 
nogen. The pH fluctuated between 7.02 and 8.80, with 
most determinations falling close to a me.an of 8.3. 
This juice produced an "alkali dermatitis” in sensi- 
tive-skinned animals which required careful treatment 
( 12 ). 

Drop-by-drop fasting secretion was studied in 10 
of these fistulae; the volume-flow from the trans- 
planted duct in thc.se animals averaged 1.55 cc. per 
kgm. per hour during the periods of observation. Out- 
flow irregularities (see Fig. IB) resembled those seen 
in Dragstedt fistulac but in contrast to the latter often 
showed an irregular periodicity, i.e., periods of out- 
flow followed by “asecretory” periods occurring at 
irregtdar intervals. An occasional animal had no 
“asecretory” periods but “periodic” augmentation of 
outflow’ appeared at irregular intervals. Some of the 
fistulae had periods, sometimes lasting for days, of 
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Fig. 2. Variations in the volume, pH, and proteolytic 
activity of pancreatic juice collected for 6 hours from a 
fasting dog with an Inlow fistula. 


little or no pancreatic outflow which were followed by 
the reappearance of secretion. This finding, which has 
not been noted in Dragstedt flstulae, has not been 
thoroughly investigated. During the “asecretory” 
periods the duct orifice remained patent; deep cathe- 
terization of the duct did not secure pancreatic juice. 
Experiments (17) to be published in detail later, 
demonstrated that smne of the augmentations in 
pancreatic flow were associated with gastric hunger 
contractions. Contrary to the findings of Boldyreft, 
our experiments proved that augmentation of se- 
cretion might occur without such motility. 

Marked fluctuations in the secretory volume and 
proteolytic activity of fasting secretion occurred in 
these flstulae. Fig. 2 shows the results of one typical 
experiment. While the proteolytic strength of the 
juice was often inversely proportional to the secretory 
volume, this was not the rule (these observations con- 
firmed Babkin (18)). The pH fluctuations in these 
experiments did not vary directly with the volume-flow 
of pancreatic juice. 

Examination of the gastric content of gastrosto- 
mized dogs revealed that pancreatic secretory aug- 
mentations were not directly correlated with the 
presence of intragastric acid. Occasionally gastric 
juice (pH 1. 0-1.5) was present in the stomach in 
quantities up to 200 cc. without initiating pancreatic 
secretion. We found no evidence of regurgitated feces, 
which had been noted by Elman and McCaughan in 
their experiments. 


Secretion in Elman and McCaughan Fistulae 

The introduction of a glass cannula into the main 
pancreatic duct in this type of fistula led to many 
failures. The cannulae frequently pulled out and in- 
fections about the rubber drainage-tubes were difficult 
to prevent or combat. Occasionally a preparation sur- 
vived for an extended period but this was, in our ex- 
perience, the exception rather than the rule. 

Under comparable conditions the secretory irregu- 
larities of these dogs resembled those seen in Inlow 
fistulae but the volume-flow of juice was smaller in 
the Elman and McCaughan fistulae. Fig. 1C demon- 
strates a typical experiment in which the irregular 
outflow showed two periods of augmentation. Although 
the volume-flow and drop-by-drop irregularities in 
these fistulae were of less magnitude than in Drag- 
stedt and Inlow fistulae, only 6 such fistulae were 
studied thoroughly. These 6 dogs averaged 0.52 cc. per 
kgm. per hour during the periods of observation. 

What causes the irregularities in the fasting se- 
cretion? 

One cannot observe the flow of pancreatic juice 
under the above conditions without being impressed 
by the irregularities in this flow. These irregularities 
have been observed in all fistulae studied but were 
smaller in the Elman and McCaughan type. 

Anrep (19) observed that stimulation of the dog’s 

Table I 


Dailg pancreatic secretion before and after intra- 
thoracic vagotomy 


Day 

■wt. 

Fluid 
Intake cc. 

Pancreatic 

Total 

Volume 

Secretion 

ee. 

Kgm./Hr, 

1 

11.9 

1000 

405 

1.43 

2 

11.1 

1 1000 

500 

1.88 

3 

10.4 

1000 

400 

1.61 

4 

11.0 

1000 

225 

0.85 

6 

10.6 

1500 

650 

2.12 

6 

10.8 

700 

450 

1.73 

7 

10.8 

850 

676 

2.60 

8 1 

ll.G 

850 

700 

2,62 

9 

10.6 

450 

560 

2.19 

10 

10.2 

1400 

450 

1.63 

11 

9.6 ' 

1800 

410 

1.79 

Averaee 

10.7 

1050 

484 

1.85 

IZ 

Bilateral 

Vagotomy 



17 

11.0 

1000 

500 

1.89 

18 

11.2 

1000 

450 

1.67 

19 

11.0 

1000 

385 

1.23 

20 

11.7 

1260 

225 

0.80 

21 

11.1 

1000 

280 

1.04 

22 

11.1 

550 

225 

0.95 

23 

11.4 

1000 

290 

1.05 

24 

11.3 

1000 

340 

1.25 

25 

11.3 

900 

250 

0.92 

26 

11.6 

1700 

450 

1.63 

27 

11.2 

1400 

425 

1.58 

Average 

11.2 

1072 

342 

1.27 
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vagus neive constricted the pancreatic ducts, increased 
the volume of the gland, and inhibited the outflow of 
pancreatic juice. Korovitsky (20) demonstrated con- 
striction of the pancreatic ducts, in the cat’s pancreas 
perfused with Ringer’s solution, when the vagus 
nerves were stimulated. Pilocarpine caused a highly 
irregular pancreatic flow which had been elicited by 
injecting HCI intraduodenally ; these irregularities 
were attributed to irregular contractions of the 
pancreatic ducts. 

In view of this evidence it seemed possible that 
vagotomy might abolish these variations in the out- 
flow of pancreatic juice. To test this hypothesis the 
following experiments were conducted. Six Dragstedt 
fistulae were prepared and given daily 40 cc. of whole 
milk per kgm. and 20 gms. of dog biscuits per kgm. 
Water was allowed ad libitum and the daily output of 
pancreatic juice was recorded. Records rvere then ob- 
tained, under the conditions described above, of the 


hour periods. It vdll be noted that the volumes are 
not appreciably changed by the vagotomies. 

DISCUSSION 

Our results showed that the fasting pancreatic out- 
flow' in dogs with Dragstedt and Mow fistulae was 
highly irregular, the latter often show'ed periodic 
“asecrctoiT” periods occurring at irregular intervals, 
the former did not. The explanation of this differ- 
ence is not obvious and will require further e.xperi- 
ments. In Dragstedt fistulae the duodenal pouch re- 
ceived only pancreatic juice and succus entericus 
w'hich might be responsible, in some rvay, for the ab- 
sence of “asecretory” periods. Zucker (7) attributed 
the periodic outflow of juice in Pavlov fistulae (with- 
out evidence) to a differential resistance offered by 
the main and accessory pancreatic ducts. However, 
Dragstedt fistulae with patent accessory ducts did not 
show such periodic secretion. In Inlow' fistulae, deep 



Fig. 3. Drop-by-drop outflow of pancreatic juice, in a fasting dog with a Dragstedt 
fistula, before and after bilateral intrathoracic vagotomy. 


drop-by-drop fasting pancreatic secretion. After 3-6 
observations on the rate of pancreatic secretion each 
dog received a bilateral intrathoracic vagotomy. Obser- 
vations were then repeated on the drop-by-drop flow 
of pancreatic juice. Some of the observations after 
vagotomy w'ere conducted as early as 72 hours post- 
operatively, others as late as 80 days thereafter. Fig. 
3 shows the results obtained on one of the fistulae. 
These results w'ere typical of all six animals. In no 
instance W’as there any reduction in the irregularitj' 
of pancreatic outflow follow'ing vagotomy. 

The animals all show'ed considerable daily variation 
in the output of pancreatic juice before and after 
vagotomy. Table I shows a portion of such a record 
of one of these dogs. In this animal the average 
volume, per diem, fell slightly after vagotomy while 
in others the volume increased slightly. Vagotomy 
did not significantly alter the daily output in these 
animals. Table II summarizes the average fasting 
secretion obtained in these animals during the 2-6 


catheteri'zation of the ducts, during “asecretory” 
periods did not secure pancreatic juice. Experiments 
designed to answ'er this question directly must explain 
these discrepancies since the outflow' of pancreatic 
juice should be similar in these fistulae because the 
accessory ducts were undisturbed and patent. 

Our results proved that large quantities of pancre- 
atic juice are secreted in a prolonged fast; this con- 
firms Zucker (7) and Crittenden and Ivy (11). Since 
it is know'n that sham feeding elicits only , a small 
volume of pancreatic juice (Crittenden and Ivy, Ton- 
kich (21), Scott (22)) it appears obvious that fasting 
pancreatic secretion cannot be attributed to con- 
ditioned reflexes. 

While other explanations for the observed irregu- 
larities in pancreatic outflow are possible, the most 
acceptable hypothesis for such sudden changes is 
found in Anrep’s (19) experiments- W'hich demon- 
strated that contractions of the pancreatic ducts often 
stopped the flow of pancreatic juice. If such contrac- 
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Table II 


Average fasting secretion of pancreatic juice -in 
Dragstedt fistnlae before and after intrathoracic 
vagotomy 



Secretion in cc. Per Kgm. Per Hour 

Dog No. 

Before Vagotomy i 

After Vagotomy 

100 

1.72 

2.82 

102 

2.23 

2.16 

109 

1.40 

1.65 

133 

1.26 

2.16 

134 

1.27 

0.73 

141 

0.72 

1.00 

Average 

1.43 

1.50 


tions (and subsequent relaxations) of the ducts ac- 
counted for the irregularities in outflow which we 
obseiwed, it must be concluded that vagotomy did not 
abolish such activity. In one Dragstedt fistula neither 
vagotomy nor sympathectomy abolished nor even 
altered these irregularities in outflow. Ductular mo- 
tility, independent of extrinsic nerves, could account 
for the above findings. It seems probable that marked 
variations in the drbp-by-drop secretion may result 
from a number of mechanisms which have not been 
investigated; some of these are now being studied in 


this laboratory. Irregularities in the outflow of pancre- 
atic juice were essentially the same in the trans- 
planted duct as in the duct which entered the intes- 
tine. In Elman and BlcCaughan fistulae the secretory 
rates w’ere lower and showed less irregularities from 
minute to minute. It is possible that these differences 
were the result of the irritation of the cannula em- 
ployed in this fistula. 

Our experiments showed that bilateral vagotomy 
did not reduce the volume of pancreatic juice collected 
from Dragstedt fistulae nor diminish the volume ob- 
tained 24 hours post cibum. This evidence suggests 
that the vagus nerves do not play a major role in con- 
trolling the volume of pancreatic juice. 

CONCLUSIONS 

1. The outflow of pancreatic juice in fasting dogs 
with fistulae showed marked irregularities. These 
irregularities were greater in Dragstedt and Inlow 
than in the Elman and McCaughan fistulae. 

2. Inlow and Elman and McCaughan fistulae often 
showed “asecretory” periods which were “periodic" at 
irregular intervals; Dragstedt fistulae did not show 
such periods. 

3. Bilateral intrathoracic vagotomy did not alter 
the irregularities in pancreatic outflow of Dragstedt 
fistulae nor the volume of juice collected from these 
animals. 
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A New Nasal Duodenal Tube* 


By 

DEAN MACDONALD, M.D., F.A.S.C. 
ST. CATHARINES. ONTARIO 


A new nasal weighted duodenal tube is here de- 
scribed. It seems to have certain advantages over 
those now in use which, with the exception of the 
Levin tube, are introduced by mouth (e.g. Rehfuss, 
Einhorn, Twiss). It is made of soft latex rubber with 
the weight incorporated in the non-enlarged end. The 
tube is of the same diameter throughout. The weight 
is composed of small “bee-bee” lead shot. The end, 

^Manufactured by American Anode Company, Inc., Akron, Ohio. 
Submitted May 9, 1940. 


therefore, allows of bending and can be easily passed 
through the posterior nares. 

A nasal tube has great advantages over mouth 
tubes in that the majority of patients rebel, either 
consciously or unconsciously, at swallowing. Moses 
Einhorn has made a successful effort to overcome this 
fear by encasing the metal tip in rubber which keeps 
it out of sight. It must, nevertheless, still be swallowed. 
In many instances the effort of swallowing will pro- 
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duce a reflex pylorospasni. This results from either 
the pharyngeal irritation produced by, and at the 
curve in the tube, or from the gagging. This is in 
reality the first act of vomiting (reverse peristalsis) 
and is a definite hindrance to the tube entering the 
duodenum. There is little or no pharyngeal irritation 
with a nasal tube and fear is greatly lessened. 

The soft rubber prevents irritation at any point of 
contact so that the incidence of probable esophageal 
irritation, or even ulcers, is greatly diminished and 
discomfort is practically absent. The thin walls do 
not allow of much suction before thej' collapse and be- 
cause of this the mucous membrane is less likely to 


be traumatized by .syringe suction. Therefore if blood 
is present in the drainage it can be assumed that it is 
not the result of “suction trauma.” 

Lake has recently shown that the heavier weights 
do not appreciably hasten the entrance time into the 
duodenum and also that the Levin tube with no weight 
takes the longest time. The weight of this tip is not 
as much as the ordinary ones but is more than the 
weightless liCvin. It combines the advantages of a 
nasal tube and a weighted tube. This tube — in a short 
experience — ^jiasses into the duodenum with less effort, 
and in a shorter time than either the Levin type or 
lho.se which must be swallowed. 
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A Biopsy 


Forceps for the Flexible Gastroscope* 


By 

BRUCE KENAMORE, M.D. 

ST. I.OmS, MISSOURI 


T he desirability of taking a biopsy of the stomach 
under visual control with the Schindler flexible 
gastroscope should be apparent to anyone doing 
gastroscopy. The accompanying Fig. 1 illustrates a 
forceps attachment for this purpose. The instrument 
may be attached securely to the gastroscope and re- 
moved when desired. It is so constructed that there is 
no interference with the air channel of the scope. The 
maximum diameter of the forceps is 3 mm. The 
flexible gastroscope has a maximum diameter of 11 


maneuvering the head can be brought into contact 
with gastric mucosa. The jaws are then opened and 
closed, biting off and holding a small piece of tissue. 
The head can then be adducted to the gastroscope, 
after which the whole is removed. 

■ The forceps has been successfully used in taking 
biopsies from patients with carcinoma, atrophic gas- 
tritis, superficial gastritis and normal mucosa. There 
has been only minimal bleeding noted at site of re- 
moval of biopsy. The depth of bite of the forceps is 
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mm. which makes the total 14 mm. This does not 
approach the normal limits of transverse esophageal 
lumenal width. Thus, if the gastroscope is introduced, 
with the attached forceps, the risk of trauma during 
introduction is not increased. 

The head of the forceps lies directly over the ob- 
jective and partially obscures visualization until it is 
elevated toward the stomach wall by the abduction of 
the distal G eras, of the apparatus. This action is con- 
trolled by a screw at the proximal end. With slight 

From the Department of Medicine and Gastro-Intestinal Clinic, Wash- 
inclou TJmvetsity School of Medicine. 

*The instrument is made by the Phillipa-Drucker Company of St. 
Louis, Mo. 

Submitted May 20. 1940. 


too shallow to incur risk of perforation of the stomach 
wall. 

The instrument can be employed effectively in any 
portion of the body of the stomach that is visible 
gastroscopically. It will reach as far as 1 to 2 cms. 
beyond the angulus into the antrum, but cannot be 
used for lesions adjacent to the pylorus. For lesions 
of the anterior wall in the pars media, over-distension 
by air inflation must be avoided to permit accessibility. 

This procedure should be carried out only after a 
preliminary diagnostic gastroscopy has been done, and 
should be done by one experienced in gastroscopic 
technique. 


Editorials 


A NEW JOURNAL ON STUDIES ON ALCOHOL 

W E welcome the appearance of a new magazine 
which will doubtless, in every number, contain 
much of interest to physicians. The name is the 
“Quarterly Journal of Studies on Alcohol.” It is 
edited by a group of physiologists, psychiatrists and 
others interested in public health. It is published by 
Journal of Studies on Alcohol, Inc., 4 Hillhouse 
Avenue, New Haven, Connecticut, and the annual sub- 
scription is $3.00. The first number is attractive and 
filled with material of much medical interest. 

Of particular interest to gastro-enterologists is the 
article by Beazell and Ivy on the influence of alcohol 
on the digestive tract. After making a careful review 
of the literature they concluded that alcohol tends to 


increase the output of acid more than the output of 
pepsin. Alcohol in concentrations greater than 10 or 
15 per cent increases the secretion of mucus, probably 
because it irritates the stomach. It is probable that 
alcohol stimulates gastric secretion through causing 
the tissues to form or release histamine. 

Alcohol in large amounts and high concentration 
causes acute gastritis with achlorhydria, from which 
recovery is fairly rapid. Chronic gastritis with achlor- 
hydria can come with chronic alcoholism. It is not 
known how much of the gastric change is due to the 
alcohol and how much to an associated dietary de- 
ficiency. It is not known whether the gastritis pre- 
disposes to the formation of cancer of the stomach. 

Alcohol obviously is not a good substance to give to 
patients with ulcer. The drug tends to inhibit hunger 
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contractions. It maj" temporarily increase appetite by 
producing euphoria. Moderate amounts of alcohol have 
no consistent eifect on the rale of emptying of the 
stomach, but 45 cc. taken with a barium meal may re- 
tard emptying. Alcohol slightly increases the se- 
cretion of pancreatic juice. In concentrations of from 
5 to 10 per cent the drug inhibits the action of the 
dige.stivo enzymes, but it is doubtful if such concen- 
trations can be maintained for any length of time in 
the stomach. It has not been proved that alcohol in 
small concentrations will increase the amount of food 
consumed. 

Alcohol is fairly rapidly absorbed from all portions 
of the alimentary tract. It is not absorbed so rapidly 
when taken with a meal as when put into an empty 
stomach. 

Acute alcoholic intoxication depresses certain func- 
tions of the liver, but they recover from it rapidly. 
Abundant evidence indicates that alcohol alone does 
not cause cirrhosis of the liver, but it renders the 
liver more liable to injurious effects from other toxic 
substances. tV. C. A. 


MULTIPLE CALCIFIED AREAS IN THE SPLEEN 

O ccasionally one win see in a roentgenogram 
many small areas of calcification scattered 
through the spleen, and then the question arises, what 
.sort of disease could have produced the little nodules? 

In most cases the history fails to throw light on 
what the disease could have been. According to von 
Orelli, writing in the Dcuturhcs' Arcliiv fiir L-lhtisclir 
Medizin for December 21, 1038, in some of these cases 
the shadows are probably old healed tuborculcs, and 
he reported a few cases in which at necropsy micro- 
.«copic examination of the lesions justified this diag- 
nosis. He thought of three other possible explana- 
tions: one. that the .shadows might be calcified animal 
parasites, second, phleboliths. and third, the remains 
of small granulomas. Unfortunately, even with the 
help of the microscope von Orelli could not always tell 
what the original lesion had been that became calcified. 

W. C. A. 


LATE RESULTS FOR THE TREATMENT OF 
DIVERTICULITIS 

I N the London Lancet for December 17, 1938, Imck- 
hart-Mummery analyzed the late results in the 
treatment of 13G patients with diverticulitis. Ninety- 
one patients were operated on, forty-five were not. 
Those that wore not operated on were given liquid 
petrolatum to keep the stools soft. Most of these 
patients got along well, with only occasional mild at- 
tacks. Two died, one from sepsis and the other from 
peritonitis due to perforation of a diverticulum. Those 
two patients had been advi.scd to have an operation. 
In the whole series there were fifteen death.s attribu- 
table to diverticulitis. 

In all the patients not operated on, the diverticula 
increased in size and number. This would indicate 
that the musculature of the colon continued to atrophy 
and become weakened. 

In the thirteen cases in which operation consisted 
of freeing the colon and wrapping it in omentum, the 
results were excellent. In thirty-eight cases a colos- 
tomy was done using the transverse segment of the 
colon. Four of the patients in this gi-oup died; the re- 


maining thirty-four who survived for long periods of 
time remained free from symptom.s. 

Loekhart-Mummery believes that colostomy is the 
safest and most satisfactory method for treating 
severe diverticulitis. In twelve patients the diverti- 
cula perforated into the bladder, producing a fistul.a. 
In seventeen cases the alfected portion of the intestine 
was resected secondary to the performance of colo.s- 
tomy or cccostomy. Four of these patients died; the 
remaining thirteen recovered and had no further 
trouble. 

The fact that seven of the patients developed severe 
arthritis, four endocarditis, and one each septic iriti.s, 
cerebral ab.scess and subacute combined degeneration 
of the cord suggests that infected diverlicuia can be 
a menace to the individual. W. C. A. 


CHEMICAL GRADIENTS IN THE BOWEL 

Y E.4RS ago we iirophesied that whenever research 
workers got around to measuring the concentra- 
tion of various chemical constituents in samples of 
either mucous membrane or mu.sclc removed at inter- 
vals of distance along the digestive tract, they would 
find a gradient with the figures ranging from large 
amounts in the duodenum or fir.st portion of the 
jejunum down to small amount.s in the terminal 
.segment of ileum, and probably even to smaller 
amounts in the colon. 

The first such chemical gradient discovered was in 
the catalase content of both the muco.'»al and the 
muscular coats. Schabadasch found evidence of a 
gradient of pH in the nervous plexuses. Indications 
of other such gradients have been found, but they 
haven't been worked out in detail. 

Now that it is known that acet.vlcholine has much 
to do with mediating the effects of nen'ous stimu- 
lation to smooth muscle, .several papers by Golfart and 
Bacq are of considerable interest. They have shown 
in animals that there is a gradient in the acetylcholine 
content of the tissues of the intestine, ranging from 
high figure.s in the first portion of the jejunum to low 
figures in the colon. The figures for the esophagus 
and stomach were low. Iutere.stingly. the amount of 
acetylcholine coming away from different parts of the 
intestine in the venous blood was also graded from 
jejunum to colon. As one might have expected, this 
gradient largely di,=appearcd after the vagu.s nerves 
were cut and allowed to dogenernto. Curiously, the 
il.attoning seemed to be due to an increase in the 
acetylcholine content of the lower ji.art of the dener- 
vated bowel. 

.lust what these observations mean is as yet problem- 
atic. but every time such a chemical gradient is 
demonstrated, it seems more probable that there is an 
important connection between it and the obvious 
polarity of the bowel. There can be little question 
about the fact that every .small section of the small 
bowel, at least from the first part of the jejunum to 
the neighborhood of the ileocecal sphincter, conducts 
better in the caudad than in the orad direction. Such 
a tube i.s said to be “polarized.” Gradients of several 
types along the howel can easily be demonstrated, and 
it seems prob.able that these associated gradients have 
something to do with the polarity. It would not be 
surprising if they accounted for it. 

As Ross Harrison pointed out a few .years ago, long, 
string-like protein molecules arc probably arranged in 
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rows along the length of many primitive organisms, 
and the individual polarities of these long molecules 
probably add up to produce the easily demonstrated 
polarity of the organism. Here perhaps one gets a 
glimpse of the foundation stones and the beginnings 
of a biologic gradient. As Ross said, the head end of 
the animal is chemically different from the tail end, 
and there is a chemical and electric gradient ranging 
through the space between them. 

As Child and his studies and others have shown 
again and again, the little area on the surface of a 
developing' egg which happens to develop the fastest 
rate of metabolism becomes the embryo, and that end 
of the primitive streak which has the fastest rate of 
metabolism becomes the head end of this embryo. The 
growth of the animal longitudinally and laterally then 
follows along metabolic gradients that run out from 
the rapidly growing area. W. C. A. 


PATIENTS WHOSE CHIEF SYMPTOM IS 
DEPRESSION 

E very gastro-enterologist could profit from read- 
ing the paper by L. H. Ziegler in the “Psychiatric 
Quarterly” for October, 1939, because so many of our 
patients come complaining primarily of having lost 
their "pep” and their enthusiasm, intei’est and joy in 
living. Often there are insomnia, loss of appetite and 
loss of weight. With this there go usually feelings of 
weakness and great fatigue. The patients feel sure 
they are being injured by poisons coming from some 
part of the body, and they insist that the physician 
locate and eliminate the source of this poison. Often 
the colon is blamed because when constipation is re- 
lieved the patient brightens for a few hours. 

Faced with such a problem the clinician usually goes 
over the patient from head to foot, hunting for foci 
of infection or for a cancer or some other serious dis- 
ease. Often the patient is put to great e.xpense and 
annoyance; perhaps teeth and tonsils are removed, 
and removable organs, such as appendix, gall bladder, 
or uterus, if they happen to be at all diseased, are 
sacrificed. 

As Ziegler says, while these things are being done, 
the really Important fact about the illness usually 
escapes attention ; namely, that the patient is entering 
a period of depression — really a mild melancholia due 
primarily to an inherited disease of the brain. Actu- 
ally he or she should be in the hands of a psychiatrist 
and shouldn’t be bothered and upset with operations 
and painful treatments. If a more careful history had 
been taken it would have been seen that the patient’s 
main trouble was the depression, with the related loss 
of interests, perhaps feelings of guilt, and fear of in- 
sanity. Unfortunately, the distressing bodily sen- 
sations which accompany the disturbance in the brain 
and are probably secondary to it usually cause these 
patients to go to a clinician and not to a psychiatrist. 

Unfortunately, in many cases such pressure is put 
on the physician to find something causative below 
the neck that in desperation he grasps at straws and 
begins treating the patient strenuously for such 
things as a slight hypotension or a slightly low basal 
metabolic rate or a slightly low blood sugar. Often a 
so-called mucous colitis is treated as the cause of the 
trouble when really it is only secondary to the de- 
pression. In most cases a talk with relatives would 


have revealed the fact that the patient had always 
been a serious, self-centered, sensitive, and perhaps 
odd person who had worked hard wthout any hobby 
or avocation. 

Unfortunately, when these patients seek medical 
advice, they will rarely, unless questioned closely, tell 
enough of their history to help the physician in 
making the cori-ect diagnosis. They talk too little 
about the mental symptoms and too much about the 
peculiar and uncomfortable bodily sensations. Often 
the relatives are not helpful in bringing out the es- 
sentials of the history because they are so annoyed 
at the patient because of his “foolishness,” his silly 
worrying, and his refusal to “snap out of it.” 

With the help of reassurance and sometimes occu- 
pational therapy, many of Ziegler’s patients recovered. 
Of fifty-seven whose later history could be learned, 
four had grown worse and three were in asylums. 
Sixteen were no better, thirty were better, and seven 
appeared to be well. Forty-two were able somehow to 
keep at work. 

As Ziegler says, one of the problems before the 
medical profession today is that of recognizing these 
depressions promptly and then treating the patient 
properly and intelligently. Obviously these people 
must not be scolded or exhorted to “snap out of it” 
because they can’t snap out. Often they will be 
grateful when the physician explains the situation to 
the relatives and stops these Job’s comforters from 
scolding and exhorting. Usually all that these patients 
need is good care for months or a year or two, and 
then they will slowly or suddenly come out of the de- 
pression without any outside help. W. C. A. 


THE DISCOVERER OF HYPOCHLORHYDRIA IN 
CASES OF CANCER OF THE STOMACH 

A MAN whose name should be remembered and 
honored by gastro-enterologists is Golding Bird, 
one of the junior physicians working at Guy’s Hospital 
in the years from 1843 to 1854. Unfortunately he 
piled more work on his frail body than it could stand 
and as a result he died at the age of thirty-nine. 
During his brief career he published many important 
papers, most of them showing signs of much origi- 
nality. 

He was one of the first to use a flexible stethoscope 
and to study its physical properties. Most interesting 
to us gastro-enterologists is the short series of papers 
published in 1841'and 1842 (1), in which he reported 
that a study of the vomitus of patients had shown that 
the amount of hydrochloric acid varied from day to 
day. He showed also that in normal persons filtered 
gastric juice was clear and watery, while in diseased 
persons, and particularly in persons with cancer of 
the stomach, it was often dark, due probably to the 
presence of some derivative of hemoglobin. 

He showed also that in a patient who came in with 
a small carcinoma of the stomach obstructing the 
pylorus, hydrochloric acid was present in almost 
normal amounts. Later as the stomach became more 
diseased and the patient failed in health and strength, 
the amount of acid fell off and was replaced by organic 
acids. These conclusions were strengthened by a study 
of the vomitus of two other patients. 

Unfortunately, as usually happens when a man is 
too far ahead of his time, these epoch-making papers 
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of Goldinn Bin! received little comment, and as a re- 
sult the medical world had to wait until 1879 when 
von den Velden, working with Kussmaul, showed that 
hydrochloric acid is commonly absent in the gastric 
juice of patients with advanced cancer of the stomach. 
Perhap.s more attention would have been paid to Gold- 
ing Bird’.s work if it hadn’t been that he used a difTi- 
cult and timo-con.siiming technic for getting at the 
amount of acid in the vomitua. 

A short biography of Golding Bird, with his biblio- 
graphy, can be found in volume 70 of Ginfn Hospital 
Reports for 1920. W. C. A. 
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PIONEERS IN THE VSE OF GAVAOE 

T he student of medicine who care.s to rummage 
around in old books will frequently be surpri.sed 
at finding how old certain procedure.s- are which he 
thinks were discovered recently. For in.stance, one 
read.s in every textbook that the stomach pump was 
discovered by Ku.s.snuiul in 18G9. but actually a review 
of the literature .show.s that stomach tube.s and even 
the modern type of small tube wa.s used long before. 
Avenzoar, the Arabian, was u.sing stomach and rectal 
tube.s about 1100 A.D. ! A small tube was used in the 
United State.? by Doivsey and Phy.sick about 1812 to 
save the life of a child who had swallowed laudanum. 

Some time ago we got from Paris a little volume 
entitled, “Allaitemont et hygdene dc.s enfants nouveau- 
nes,” by Tamicr, Chantreuil and Budin. The fir.=t 
edition was published in 1882. On page 2G9 of the 
.second edition, published in 1888. Tarnier writes that 
in 1851 JIarchant published in the Gazette medicate 
of Paris a paper in which he proposed feeding mnras- 
mic infants through a .small tube introduced through 
the esophagus. In 18C1 Calorie in Bologna used this 
method for the feeding of a human monster. Reports 
of .similar work were published by Fabbrie in 18C.5 

SQbmUtod S^rU-mber 10, 1040. 


and 1870, by Bolliizzi in 1874, and by .St. Germain in 
1884. St. Germain .st.atcd that in 1800 when he was 
an interne in the .service of Legrou.x hi.s chief taught 
him to feed weak children by gavage. Tarnier began 
using the method in 1884, and a Pari.s thesis was 
nTiltcn on it in 1887 by Berthed. They used a urethral 
catheter. 

Interc.sting is the paper of Scheltema, publi.shcd in 
1908, in which he stated that for years he had used 
the indwelling tube for gavage just a.s Tarnier had 
done. Scheltema apjiarenfly was one of the first to in- 
si.st on the importance of fighting dehydration in 
infants .suffering from diarrhea and vomiting. In 
order to keep children from vomiting the tube ho 
pa.ssed it into the small bowel. He noted also that ab- 
sorption of the food given wa.s better when the end of 
the tube was in the small bowel. Occasionally he u.sed 
the tube for socking materia! out of the small bowel. 
Often he passed the tube through the nose. 

Eai'ly in his work .Scheltema passed a tube from 
no.>;c to nnu.« in a number of animals to make sure that 
this was safe, and he roentgenographed the tube to 
■See how the coils of bowel were arranged. 

W. C. A. 


BETTER 

PREVENTION OF PO.ST-GASTRO.SCOPIC 
THROAT DI.SCOSIFORT 

I T is now well known that ga,=troscopy. when carried 
out properly, does not cause any serious dis- 
comfort ami may be reiiented many time.s if nece.ssarj’. 
If the patient i.s very ten.«e jind is unable to rel.'uc 
.satisfactorily, .‘^orene.'s of the throat may develop 
after the e.xamination and per.si.st from one to four 
da.v.s. IVe have recentl.v found that the use of A-C 
Troches CAbbott) cont.aining Anc.sthesin and Calcidin 
elToctively prevents the develoimient of this soreness. 
The Ano.stiie.sin, in particular, relicve.s llic .•''orenes.s 
almost instantly. We usurdly prescribe three of Ulose 
tablets, to be .sucked slowly during tiic twenty-four 
hour period after gastro.scop.v. Rudolf Schindler. 
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CLINICAL MEDICINE 
IMoutii and EsoruAcus 

LacASSAG.s'E, a.: Reactions dc la plandc soas^marillairc 
a Vhormonc mate, chez la souris ct Ic rat. Compt. Rend. 
Soc. Biot., 1.1.1:530, .Ifog, 10/,O. 

Sex differences were found in the submaxillary gland 
of the mouse. In the normal adult male of 20 gm— weight 
the sub-m.axillary and relro-linguni gland.': on one .side toV. 
gether weigh 05 mg. in the male and 48 mg. in the female. 

. The mean diameter of the tubiilc.'i of the, subnm.xillary in 
the sexually active m.alc is 47 a compared with .'17 a in the 
female. Castration or prolonged injection of estrogens in 
the male reduces both submaxillary gland weight as well 


as tubule diameter. On the other hand, male sex hormone 
(icslostcronc proprionalc) imrcascs hath g-Iand U'oiglit 
and tubule dinmeter to as much as 90 mg. and CO.5 a re- 
spoctively. 

Although in the rat no sox digeronces exist with respect 
lo the weight of the subniaxillary, the behaviour of the 
hind towards male sex hormone is the same as in the 


•..y.^rnc/pse. — M. H. F. Friedman. 
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